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FOREWORD 

The  study  of  machinerv  in  the  American  knitted-outerwear  indus- 
try was  begun  in  Philadelphia,  and  the  results  of  the  survey  made  in 
that  city  have  ah-eady  been  published.*  Last  year  it  was  extended 
to  Cleveland,  with  the  collection  of  data  similar  to  those  collected  in 
Philadelphia.  Fifteen  plants,  representing  practically  the  whole  of 
Cleveland's  knitted-outerwear  production,  furnished  data.  This 
senes  of  surveys  aims  to  help  knitted-outerwear  manufacturers  to 
evolve  an  equipment  pohcy  that  will  eliminate  waste  and  improve 
the  quahty  of  the  products  of  the  industry. 

Ratings  of  the  knitting  machines  in  Cleveland  were  supplied  by  the 
committee  which  cooperated  with  the  Department  of  Commerce. 
They  indicate  the  opinion  of  experts  in  the  industry.  The  standards 
used  by  these  experts  in  connection  with  a  careful  analysis  of  the 
machines  whose  products  were  most  modern  and  which  suffered  least 
from  idleness  gives  a  concrete  indication  of  what  machines  are  the 
most  adequate  for  knitted-outerwear  production,  as  found  at  the 
time  studied.  They  should  be  useful  to  individual  knitted-outerwear 
manufacturers  who  resolve  to  make  a  scientific  study  of  their  own 
plants  to  see  if  their  machinery  is  equipped  to  produce  what  they 
would  like  to  have  it  produce,  and  at  the  minimum  cost. 

To  the  extent  that  this  study  concerns  itself  with  differences  m 
individual  knitting  machines  and  in  types  of  machines,  it  is,  of  course, 
^rgely  techmcal  and  adapted  to  use  only  by  the  knitting  industry. 
But  It  IS  hoped  that  what  is  perhaps  just  as  important  a  part  of  the 
study— Its  emphasis  on  the  need  of  careful  adaptation  of  machine 
equipment  m  an  individual  plant  to  turn  out  the  most  up-to-date  and 
salable  product—may  have  useful  appUcation  to  all  industries  affected 
by  frequent  style  changes  in  their  products. 

In  making  the  Cleveland  study,  as  in  making  the  Philadelphia 
study,  the  Department  of  Commerce  had  the  cooperation  of  EUery  B 
Cjordon,  secretary  of  the  National  Knitted  Outerwear  Association, 
and  a  committee  representing  that  association  headed  by  Bernard 
bteuer,  which  decided  on  the  nature  of  the  data  to  be  gathered  and 
estimated  the  degree  of  obsolescence  of  each  machine  in  the  survey 
Manufacturers  of  knitting  machines  also  cooperated  by  furnishing 
data  on  the  ages  of  the  greater  part  of  the  domesticaUy  made  knitted- 
outerwear  machmes  used  in  Cleveland.  The  present  report  was  pre- 
pared in  the  merchandising  research  division  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  with  the  cooperation  of  the  industrial 
macninery  division. 

William  L.  Cooper,  Director, 

A  ,  ^o ,  Bureau  oj  Foreign  and  Domestic  Commerce. 

April,  1931. 
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OBSOLESCENCE  IN  KNITTED-OUTERWEAR  MACHINERY 

RATING  OF  THE  MACHINES 

As  in  the  case  of  the  Philadelphia  survey,  a  committee  of  manu- 
facturers representing  the  knitted-outerwear  industry  rated  each 
machine  covered  by  the  Cleveland  survey,  using  for  the  purpose  the 
data  collected  in  the  survey.  In  arranging  the  data  for  the  use  of  the 
committee,  care  was  taken  that  the  activities  of  individual  manu- 
facturers should  not  be  disclosed.  The  Bureau  of  Foreign  and 
Domestic  Commerce  did  not  participate  in  working  out  these  ratings, 
and  the  publication  of  them  in  this  study  should  not  be  construed  as 
involving  the  bureau's  approval  of  them.  They  represent  the  judg- 
ment of  knitted-outerwear  manufacturers  conversant  with  the  details 
of  the  fabric  being  produced  and  with  the  various  models  of  machinery 
available  to  the  industry  for  such  production. 

The  basis  for  the  Cleveland  ratings  differs  considerably  from  that 
used  for  the  Philadelphia  ratings.  The  Philadelphia  machines  were 
rated  in  direct  relation  to  (1)  whether  or  not  they  could  produce  as 
cheaply  as  other  available  machines,  (2)  whether  or  not  their  products 
were  still  in  full  demand,  and  (3)  their  age.  On  the  other  hand,  in 
rating  Cleveland's  circular  and  flat  machines  age  was  entirely  ignored, 
and  less  consideration  was  given  to  the  make  and  style  of  the  product 
being  made  at  the  time  of  the  survey  than  in  the  case  of  the  Phila- 
delphia machines.  Instead,  the  committee  considered  mainly  the 
degree  to  which  the  machines  were  equipped  with  attachments  ensur- 
mg  flexibility  of  pattern  and  fabric  plus  economy  of  opera tioa. 

In  rating  the  Cleveland  Raschel  machines,  however,  the  main  cri- 
terion was  age.  Raschel  machines  were  rated  as  follows:  Less  than 
10  years  old,  75  per  cent;  10  to  20  years  old,  50  per  cent;  over  20  years 
old,  25  per  cent.  Kettenstuhl  machines  were  all  rated  arbitrarily  at 
15  per  cent.  The  basis  for  rating  the  different  makes  of  circtdar 
machines  is  described  in  greater  detail  on  pages  6  to  11. 

The  Philadelphia  and  Cleveland  ratings  are  summarized  in  Table  A. 
A  detailed  discussion  of  these  ratings  is  superfluous.  The  lowness  of 
the  ratings  of  the  great  majority  of  the  machines  in  both  cities  is  ap- 

Earent  at  a  glance.     Suffice  it  to  say  that  more  than  half  the  machines 
ave  been  rated  at  50  per  cent  or  less. 

There  was  a  great  variation  in  the  ratings  among  individual  plants 
m  Cleveland,  as  summed  up  for  circular  and  flat  machines  in  Table  B 
This  table  covers  only  the  nme  largest  plants  in  Cleveland,  sLx  plants 
with  less  than  50  machines  each  (including  Raschel  and  Kettenstuhl) 
bemg  excluded.  Note,  for  instance,  how  much  higher  plant  6  rates  in 
circular  machines,  and  plant  3  in  flat  machines  than  do  the  other 
plants. 
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0  per  cent 
5  per  cent 
7V4  per  cent 
10  per  cent 
15  per  cent 
20  per  cent 
25  per  cent 
30  per  cent 
35  per  cent 
40  per  cent 
60  per  cent 
65  per  cent 
75  per  cent 
Unknown 


IB^ed  on  per  cent  o.  total  machines  of  eachtypein^d^ 


Plant 


Circular  machines-Rating  (per  cent) 


Flat  machines-Rating  (per 
cent) 


No.  1 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

No.  7 

No.  8 - 

No.  9 


THE  TWO  KINDS  OF  OBSOLESCENCE 


obsolescence,  which  may  be  termed  m^^^  foUowing:  When 

obsolescence.    These  terms  f  here  usM  m  ^^^^  ^^   ^      g 

a  machine  is  superseded  by  a  XaCr  thM  the  latter,  then  the  old 
product  as  the  old  m»chme  cheaper  than         ^^^^     ^^^  ^^  of 

Siachine  is  suffermg  f'-^^^Xbe  kerned  technological  or  cost  obso- 
obsolescence  may  eW^^yXlrnd  the  type  of  product  which  the 
lescence.  When,  on  the  ^^^er  h»"^^  ^  oT^artially  out  of  style  and 
old  machine  can  R^^^uce  has  gone  ^^ouy      p       up.to-dat*  product, 

STYLE  OBSOLESCENCE 
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important  in  the  knitted-outerwear  industry  than  the  problem  of 
handling  mechanical  obsolescence.  The  testimony  of  American 
knitting-machine  manufacturers  is  significant  in  this  regard.  After 
the  Cleveland  survey,  the  principal  manufacturers  of  circular  knitting 
machines  were  solicited  for  their  records  as  to  the  exact  total  ages  of 
the  machines  used  in  Cleveland  and  for  information  regarding  possible 
later  models  which  might  supersede  or  displace  the  old  machines. 

The  constantly  changing  styles  in  knitted  garments  require  a 
constant  adaptation  of  existing  machinery  to  new  developments  in  the 
pattern  or  the  stitch  of  the  knitted  garment.  Sometimes  when  a  new 
style  appears  the  old  machines  may  be  capable  of  producing  the  new 
style  without  being  radically  changed.  Sometimes  they  may  need 
alteration  in  some  way.  In  other  instances  it  will  be  necessary  to  pur- 
chase entirely  new  machines.  Following  are  a  few  quotations  from 
leading  knitting-machine  manufacturers  relative  to  the  machines  of 
their  makes  in  use  in  Cleveland. 

One  manufacturer  says:  "The  majority  of  these  machines  are  used 
now  for  the  same  class  of  work  as  when  built  and,  as  they  have  a  wide 
range  of  usage,  it  is  impossible  to  say  whether  another  class  of  machine 
would  perform  the  work  more  efficiently  than  the  old  machine  unless 
the  exact  class  of  work  manufactured  were  known. " 

Another  says :  ** Have  been  no  major  improvements.  Most  changes 
in  machines  are  in  the  fineness  and  such  changes  may  not  be  required 
in  the  goods  manufactured  in  the  plants  where  our  machines  are  now 
being  used.  New  models  are  also  built  to  make  fancy  designs  in 
greater  ranges  than  were  possible  with  the  old  models.  Some  recent 
models  have  a  greater  number  of  feeds  than  the  old  machines  and 
thus  permit  a  larger  output  and  a  greater  range  of  patterns  and 
colors." 

Another  manufacturer  states:  "It  would  be  very  difficult  to  give 
information  regarding  superseding  models,  as  we  seldom  have  a 
superseding  model.  When  there  is  no  demand  for  a  certain  type  of 
machine,  something  different  is  manufactured  which  perhaps  would 
not  be  like  anything  previously  sold,  while  at  times  models  are  changed 
only  slightly.'^ 

Another  states:  "The  mills  in  Cleveland  all  use  practically  the 
sanie  type  of  machine  of  our  make,  and  while  there  have  been  no 
radical  changes  in  recent  years,  there  have  been  various  attachments 
or  changes  in  type  which  would  not  constitute  improvements,  merely 
changing  them  to  meet  the  changing  demands  of  the  trade.  At  the 
present  time  practically  every  mill  in  Cleveland  has  ordered  extra  parts 
for  these  machines  in  order  to  make  a  new  style  of  garment  for  which 
an  active  demand  has  arisen  within  the  past  couple  of  weeks.  This, 
however,  does  not  constitute  an  improvement."    . 

Still  another  manufacturer  says:  "There  was  practically  no  change 
in  the  machines  from  date  of  manufacture  up  to  the  latest  machine 
which  we  manufacture.'' 

Only  one  machine  manufacturer,  with  relatively  few  machines  in 
use  in  Cleveland,  states  that  a  recent  improvement  in  his  model  has 
made  all  the  machines  of  his  old  model  obsolete. 

In  other  words,  in  trying  to  figure  what,  if  anything,  can  be  done 
about  the  possible  obsolescence  of  any  machine,  one  almost  always 
finds  that  the  style  or  quality  of  the  product  of  the  machine  has  a 
great  deal  to  do  with  determining  the  answer. 
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Even  though  the  -chine  mje.  sddom^^^^^^^^ 

which  definitely  ^"Pf**'^^^  ^^"„,e  "f '  the  «ffect  of  these  changes  on 
make  in  their  models  are   because  ottne  e         .  ^^^^  enough  to 

style  of  products,  speed  of  P^'f^^.l/rha^ra  new  model  or  drastically 
Suire  the  machine  users  either  to  purchase  a  new      ^  ^^^ 

to  rebuild  their  old  machines      Therefore    tn  ^^  ^ 

machine  makers'  letters  fho^^'^  not  be  interpret  ^^  ^^^  ^^ 

knitted-outerwear  mauufactorer  ^o^J'^^.'^^f^  emphasize  the  impor- 
Se*i?  Zar S  Z  ':.yA  Sd  outerwear  in  bringing  about 
machine  obsolescence. 

T..  c.-p.«  <.-;;  3W.c«  P-fr.o-w^1^=o^  w^^^mI^"-^^ 

Demand  at  Time  of  oukvc.i 
Were  Installed 


Per  cent  prwiuct 
still  in  demand 


ItolO 

11  to  20 

21  to  30 

31  to  40 

41  to  50 

51  to  60 

61  to  70 


Cir- 
cular 


26 
42 

87 
142 

18 
384 

17 

12 


Flat     Raschel 


12 
22 


Ketten- 
stuhl 


Per  cent  product 
still  in  deiixand 


60 


71  to  80 

81  to  90 • 

91  to  100 

150 

200 

Unknown 


Cir- 
cular 


76 

2 

540 

ao 

8 


Flat     Raschel 


12 
220 


Ketten- 
stuhl 


•«  5 

10 


82 


56 


Total - 


1,430 


26 


42 


I 


353 


266 


15 


The  information  i^--hed  by  kmUed  out  rw^^^^^ 

also  tesfmiony  to  the  i«^P«;^^  /iS  in  table  C,  which  shows 
The  most  direct  evidence  of  tJ^^J^^^f^^  machines  used  in  Cleveland 
to  what  extent  the  products  of  *he  circular  m^  Cleveland  survey 

were  still  in  style  m  the  f^r  cent  has  been  taken  as  the  amount  of 
was  made.  In  this  table  1°"  P/^  "Xmachine  at  the  time  the  machine 
The  demand  for  the  product  of^ach  machine  ^^  ^^^ 

was  installed  in  the  Pl«"t  jh*''"  ^^erefore,  m^^^ 

Percentages  less  th«n  IW  per  ^^t  the^^^^^         ^^^^  ^5  per  cent,  for 

for  the  products  of  the  machm^  m  que  ^^        ^^^  ^^ 

'instance,  for  a  ^achme  means  that  at  the  time^^^.^^ 

mand  for  the  various  po™  P^?L"iri„e  ^as  mstalled  in  the  plant. 

fourth  as  great  as  ^h«]^.^,\^^^  been  eliminated.    That  is    only 

However,  cyclical  .v«"«*^?f/  „f  demwid  is  shown,  the  effect  of  any 

the  general  trend  m  deolme  of  demana  >^^  ^^^  ^^^  ^^^y 

temporary  d^P^.^^""  :,l*;ZCount^^^^  course,  the  percentag^ 
was  made  not  bemg  taken  ™*f  ^''^^^^ine  more  than  an  approxima- 
are  only  estimates.    They  mean  nothing  m  ^  ^^^  comparison 

tion  by  a  plant  executive  »'  V^'*r^S  wrem  machmes 

of  Sie  present  market  demand  ^^^machin^wCTe  purchased.  But  on 
with  what  it  used  to  be  when  ^^e  i^^c^nes  were  p  ^stimat^s, 

C  whole  they  P^baWy  /epres^t  rejonamy  who  pre- 

when  one  considers  that  they  were  m.«le  b^^^^  P^  ^^^  mf^^»^ 

Machines  were  capable  of  t~g  out  ^^^  the  producte  of 

Table  C  shows  great  decreases^^Q  tne  machines.    The 

rU^S^th'^^SuVoUtStValf  of  the  circular  machmes  had 
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decreased  by  50  per  cent  or  more  since  the  machines  were  installed. 
Moreover,  it  must  be  remembered  that  some  of  these  machines  had 
been  purchased  second  hand,  and  the  demand  for  their  products  may 
quite  likely  have  declined  before  they  were  installed  in  their  present 
plant.  The  demand  for  the  products  of  the  flat  and  Raschel  machines 
had  decreased  considerably  less. 

MECHANICAL  OBSOLESCENCE 

Mechanical  obsolescence  is  often  more  difficult  to  recognize  in 
individual  instances  than  style  obsolescence  as  a  factor  in  causing 
knitting  macliines  to  go  out  of  date.  To  be  mechanically  obsolete,  a 
machine  must  have  been  superseded  by  one  that  can  turn  out  the 
same  product  at  a  lower  cost.  It  is  essential,  in  measuring  mechanical 
obsolescence,  that  the  products  of  the  machines  compared  be  exactly 
the  same. 

In  the  knitted-outerwear  industry,  as  already  indicated,  it  very 
seldom  happens  that  an  old  machine  is  superseded  by  a  new  one  that 
turns  out  exactly  the  same  kind  of  fabric  and  has  the  same  flexibility 
and  variety  of  product  as  the  old  machine.  As  everyone  in  the  knit- 
ting industry  knows,  when  a  machine  of  one  model  is  superseded  by 
another,  the  two  models  are  very  Ukely  to  differ  somewhat  in  the  types 
of  fabrics  they  can  produce.  For  instance,  there  are  authorities  who 
beheve  that  flat  machines  and  also  Raschel  macliines  as  a  class  are  less 
economical  to  operate  than  circular  machines;  in  one  plant  surveyed, 
it  was  discovered  that  a  circular  Jacquard  machine  working  alongside 
a  flat  Jacquard  machine  had  an  output  four  times  the  latter,  with  a 
cost  of  production,  consequently,  considerably  less  per  unit  of  output. 
However,  it  was  stated  in  the  plant  that  the  quality  of  the  product  of 
the  flat  machine  was  better  than  that  of  the  circular  machine.  More- 
over, some  plant  foremen  stated  that  though  flat  machines  are  slow, 
they  are  needed  particularly  to  produce  trimmings  of  a  certain  type 
to  which  circular  machines  are  less  well  adapted.  Other  factors  also, 
such  as  the  relative  amounts  of  wastage,  obscure  the  comparison. 
It  was  discovered  in  the  two  surveys  that  it  is  very  difficult  to  find 
two  different  models  of  machines  producing  exactly  the  same  thing 
and  yet  differing  greatly  in  cost  of  output.  At  any  rate,  if  cases  of 
pure  mechanicalobsolescence  of  this  type  can  be  found,  they  are  so  few 
that  it  is  very  hard  to  lay  down  any  general  rules  for  discovering  the 
extra  burden  of  cost  of  production  winch  they  entail. 

OBSOLESCENCE  A  PROBLEM  FOR  THE  INDIVIDUAL  PLANT 

Obsolescence  is  Hkely  to  be  present,  in  one  form  or  another,  in 
every  plant,  but  in  most  instances  it  is  only  the  individual  plant  owner 
who  is  in  a  position  to  identify  it.  Obviously  it  is  out  of  the  question 
for  a  nontechnical  agency  like  the  Bureau  of  Foreign  and  Domestic 
Commerce  to  make  detailed  comparisons  between  different  makes  of 
machines  and  to  reach  conclusions  relative  to  the  effect  of  differences 
in  small  things  Uke  the  number  of  feeds,  the  number  of  striper  changes, 
the  number  of  needles  per  inch,  etc.,  even  if  it  were  not  outside  the 
province  of  a  governmental  agency  to  compare  the  merits  of  the 
products  of  individual  manufacturers  in  the  United  States. 

Not  only  does  the  constant  competition  to  produce  something  new 
contribute  toward  making  each  manufacturer's  machine  problem  an 
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individual  one,  but  r'^^^-^'^S^n^'^lA^^'^^ 
their  types  of  customers  make  greatdmer  ^^^  ^^^^^. 

machinery  that  different  outerweM-manu  ^^  ^^^  ^^ 

tageously  use.     Compare   for  '^«\*^i^^^^^P,ndred8  of  machmes  work- 
covering  a  large  city  block  and  containing  n  occupying  a 

ing  on  fancy  sweaters  of  the  ktfst  s^y^,  g^^^igh-type  shawls 

!v.rner  of  one  floor  of  a  buddmg  and  i"™"^  "      Plainly,  their  mach- 
Cthe  ladies  of  t^e  Southwest  and  oJ^M^^^^^  durability 

inery  demands  }f.^  differ  as  to  kind  oi  '^.^^tio^,  etc.    The  smaU 

of  product,  flexibdity  .«?  P''"*'^!  gPcondhanS  machines  to  much  more 
Seirus'eran\Cre7nt.Te'Uen  these  two  extremes  there 
f  e  alllradations  of  machinery  problems. 

WHERE  TO  LOOK  FOR  OBSOLESCENCE 

On  the  basis  of  ^/rit'lSriJrJJ'eaf  mTuF^tuIS^'S^^^^^ 
tSrSermSSw^rthermT^hines  are  doing  what  they 

should  be  doing. 

COM,...T.V.  MKK.XS  O.  C1KC1..K.  ^.T.  .S.  ».SCH.  M.CmN^ 

First  the  efflciencv  -^^tW^^^^i^^^St^  bfsU^"~^^ 
machines-circular  flat  and^J^sch^^^^  ^^^^  manufacturers 

fullv  as  applied  to  certain  '"les  oi  wo  another, 

now  use  mainly  one  e^ass  ^*^f.  f]**"^  ™t^7Jpartments  to  the  produc- 
Many  manufacturers  J>«'«^^.^^P'^_t^ting  that  although  the  cost  of 
tioa  of  trimmings  on  flat  ""fj'*"/^' !;f  owng  to  the  amount  of  space 
operating  these  machmes  "»»y^^«  Sre^^o^^g  ^^^  ^^^^^.  ^hey 
thev  take  and  their  «l°wness,  compared  wt^^^  ^  ^ 
are" indispensable  t>ecause  they  ar^  so  we  P^  ^^  ^^^^^^  ^f^^^hed 

mings  of  any  size  and  shape  ^"^  "f  all  mang  ^^j^^^^^yterwear  manu- 

COMP.K.T.VE  MKK.TS  O.  OIKKEHKNT  TVP^  Or  a«C«.AR  MACHINES 

The  second  important  -P  i-£«^4ffl  ~S  ^U 

S::cret  Cievpd  .  the  com^^^^^^  ,,,^       ,.  ,o 

Before  discussmg  the  ratmgs  the  ^^01  P    ^.^^^^^  machines 

be  described  in  some  detail^   Four  mam  lyp  ^^^  j^    ^ey 

were  taken  as  the  ftarting  point     "j'^^^'/g  ^^4  'committee  as  likely 

machines.    The««ir!.H^aK  eqiiafta  "tilUy  and  importance     An 
to  remain  standard  types  and  as  equw  m  j        specified,  and  the 

ideal  or  100  per  cent  machine  o   each  type         ^H^^^;    ^  by  the 
rating  of  each  actual  machine  ,f  .t^"„7eaualing  the  ideal  machine. 
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20  per  cent  being  applied  to  the  90  per  cent,  leaving  72  per  cent  net. 
If  the  machine  had  no  stnper  changes,  it  lost  an  additional  25  per  cent 
(applied  to  the  72  per  cent),  leaving  54  per  cent,  and  so  on. 

1  he  hockey  machine  was  not  regarded  by  the  committee  as  the  equal 
of  the  other  types.  The  committee  gave  the  ideal  hockey  machine  a 
50  per  cent  rating,  apparently  regarding  the  type  itself  as  obsolete. 

Machmes  of  the  Jacquard  type  were  aU  given  an  arbitrary  rating 
of  70  per  cent      No  schedule  of  deductions  was  worked  out  for  them 

Below  will  be  found  a  detailed  classification  of  circular  machines  as 
adopted  for  ratmg  purposes  and  a  schedule  of  deductions  as  formulated 
and  used  by  the  committee. 

Classification  op  Types  of  Circular  Machines 

Hockey  machines. Machmes   with   a   ribbed    stitch   especially 

built  to  make  hockey  caps  and  not  readily 
adaptable  to  making  other  products  (no 

Backer  machinps  Kjf^l^^'''^^  "^lu^  ^  ^^""^^  ^^'^"^^  included), 

nacker  machmes.. __ Machmes   with   a   rack   stitch,    other   than 

T»-u u  !-•  hockey  machines. 

Ribber  machmes Machines  with  a  ribbed  stitch,  other  than 

T^«,«    ^     u-  racker  and  hockey  machines. 

il^y  T      T Machines  with  a  jersey  (flat)  stitch. 

Jacquard  machines Machines  which  can  make  geometric  patterns 

of  any  size,  shape,  or  color  symmetrically 

and  uniformly. 

Description  and  Rating  of  Ideal  Machine  in  each  Type 


Type 


Hockey... 
Racker... 
Ribber... 
Jersey 


Rating 
(per 
cent) 


50 
100 
100 
100 


Diameter 
(inches) 


(') 

15  and  up. 
.-do 

18  and  up. 


Needles 
per  inch 


8  and  up.. 
7  and  up.. 
Sand  up.. 
12 and  up. 


Number  of 
feeds 


0). 


4  and  up.. 
7  and  up.. 


Striper 
changes 


1  and  up.. 

3  and  up.. 

1  and  up.. 

...do 


With  pa^ 
tern  wneel 


Yes. 
Yes. 


Make 


All  makes. 

Only  certain  makes.* 

All  makes. 

Only  certain  makes.' 


'  Not  specified. 

»  For  the  other  makes  there  is  no  100  per  cent  machine,  according  to  the  committee. 

Schedule  of  Progressive  Deductions  for  Computing  Ratings 
Hockey  machines: 


Per  cent 


Less  than  8  needles  per  inch iq 

Without  striper  changes " on 


5 

10 


Racker  machines: 

Diameter — 

14-9  inches 

Less  than  9  inches 

Needles  per  inch — 

6-6  needles ,q 

Less  than  5  needles I_                     i^ 

Striper  changes —  ~ ~" 

2  changes jq 

1  change IIIIIII  15 

0  change. l'_l                    oft 

Without  pattern  wheel "  Ift 

Lack  of  prime  quality  of  construction  in"  certain  mak"^'  I "   10-20 

Ribber  machmes:  Avr--&v 

Diameter — 

14-9  inches - 

Less  than  9  inches IIIIIII'II"  m 

Less  than  5  needles  per  inch  aA 

2  feeds : I-IIIIIIIIIIIIIi::" 25 

Without  striper  changes ^s 

Without  pattern  wheel --"IIIIIIIIIIIIII  2& 


i! 
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Jersey  machines:  Percent 

Diameter —                                                                                                  _  _  5 

17-16  inches " "'       _  20 

Less  than  16  inches -"- 

Needles  per  inch —                                                                                    _  6 

11-10  needles --- - - ""  16 

Less  than  10  needles - 

Feeds—                                                                                              20 

6-5  feeds ___  40 

4-3  feeds __  60 

2-1  feeds __  60 

Without  striper  changes 60 

Without  pattern  wheel  . t"  V-'T^  ;;;fVin'mVkeV               I 20-50 

Lack  of  prime  quality  of  construction  m  certam  makes 

Table  D.-Circular  Machines  Classified  According  to  Rating 


Total 
number 

Type 

Bating 

Ribber 

Backer 

Jersey 

Jacquard 

Unknown 

0  per  cent " 

1  to  10  per  cent 

5 
64 
33 

82 
124 

4 

16 

2 

3 

111 

7* 

1 

39 
30 
42 
11 
23 
52 

.  2 

11  to  20  per  cent 

37 

1 

182 

104 

18 

6 

65 

21  to  30  per  ceni - 

31  to  40  per  com 

410  1           -MO 

1 
9 

41  to  50  per  cent 

481 
31 
93 
69 
16 
21 

4 

83 

4 

41  to  oO  per  ceuL "- 

4 

61  to  70  per  cent 

71  to  80  per  ceni 

81  to  90  IXT  cent 

91  to  99  per  cent 

16 
21 

100  i>er  cent - 

Unknown 

Total 

1 
1,430 

758              420 

1 
240 

10 

2 

„  ^*r^«ivFV3  <%HOWING  THE  GREATEST  OBSOLESCENCE 
TYPES  OF  CIRCULAR  MACHINES  SHOWllNi.   in^  v, 

machine  clfissification.     inere  ^ere  tvv"  ^    ^^^^ 

hockey  machines  start  w^A  a -tmg  of  ^^y/Ojfjf^  ,  the 

machines  of  that  type,  ^'i^'^*^./'"',rnn^--.pnt  machine  of  that  type, 
existing  machines  of  any  type  ^^h  a  100  per  cent  macnm^^^^  yP^^ 

S^jiSSsTnyY-  rnrcSiVrfs  Sily  be  classified  as 
Lt:4natsUm"aS:s  "T^aWe^'D  in%ercenLge  figures: 


Bating  (per  cent) 

Per  cent  of  total  machines  of  each  tj/pe 

1 
Bibber  i 

. . 

Backer 

Jersey 

Jaociaard 

0lto30 

31  to  60 

1   1   1  1      I 

lilt      t 
1   1   1  1      • 
1   1  1   1      < 
1   1   I   1      1 
1   1  i  •      • 



1   1   1   1      • 

III!       • 
•    1    1   1       • 
■    1    I    1       I 
1111       1 
1111       • 
1    1    1    1       • 
1111       1 
1111       1 
1111       1 
1    1    1    1       • 
lilt       1 
111!       I 
111"       1 
1    1    1   •       • 
1111       1 
■    III       • 
1    I    1   1       1 
1    1   1   1       ' 
1111       1 
1   1   1   1       1 
till       1 
till       1 
1       1    1    1   1       1 
lilt       1 
1111       1 
1    1    t    1       1 
1111       1 

1    1    1   I       ' 
till       • 
1111       1 
till       1 
1111       • 
lilt       1 
1    1    1    1       1 
lilt       t 
1111       • 
till       t 
1    1    1    1       1 
till       • 

3 

86 
12 

11 
68 

n 

47 

36 

2 

16 

*ia 

go 

61  to  90- 

91  to  100 

Total. -- 

100             100 

1 

100 

100 

{{ 
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Jacquard  machines  rank  first,  but  inasmuch  as  there  are  only  10 
Jacquard  machines  in  Cleveland,  their  position  may  be  regarded  as  a 
special  one.  Practically  half  of  the  jersey  machines  rank  no  higher 
than  30  per  cent.  Next  come  the  ribber  machines  of  which  85  per 
cent  rank  from  31  to  60  per  cent  in  rating.  Fifteen  per  cent  of  the 
jersey  machines  rank  from  91  to  100  per  cent  in  rating. 

The  analysis  of  circular  knitting  machines  in  Cleveland  may  be 
summed  up,  then,  as  follows: 

1.  Under  the  system  used  by  the  rating  committee,  whether  a 
circular  machine  is  adequate  for  knitting  outerwear  depends  mainly 
on  whether  its  diameter  and  its  number  of  needles  per  inch  are  within 
certain  ranges,  whether  it  is  equipped  with  feeds,  striper  changes,  and 
pattern  wheels,  and  by  whom  it  was  made. 

2.  Tabulating  the  committee's  opinions  as  expressed  in  the  ratings 
shows  that  the  greatest  obsolescence  in  the  Cleveland  circular  machines 
exists  in  the  jersey 'machines,  but  that  the  best  jersey  machines  (a 
relatively  small  number)  are  the  best  machines  of  all;  that  the  ribber 
machines  on  the  whole  rank  fairly  low;  that  the  racker  machines  have 
the  highest  average  rank  of  any  of  the  three  important  classes,  ribber, 
racker,  and  jersey;  and  that  the  10  Jacquard  machines  in  Cleveland 
average  higher  than  any  of  the  three  large  classes. 

RATINGS  IN  RELATION  TO  ACTIVITY  AND  DEMAND  FOR  PRODUCT 

The  general  tendencies,  if  any,  for  demand  for  the  product  and  for 
activity  of  machines  to  vary  with  ratings  are  shown  in  Tables  E  and  F. 
Both  of  the  tables  show  a  diagonal  zone  of  concentration  extending 
from  the  upper  left-hand  corner  to  the  lower  right-hand  comer. 
The  exceptions,  as  woidd  be  expected,  are  numerous.  But  even 
recognizing  the  many  important  exceptions,  these  two  tables  definitely 
indicate  that  the  committee's  rating  system,  though  based  solely  on 
mechanical  considerations,  tended  to  give  the  highest  ratings  to  the 
machines  with  the  most  marketable  products  and  the  greatest  ability 
to  stay  active. 

Table  E. — Circular  Machines  with  Different  Ratings  Classified 
According  to  Per  Cent  Product  Still  in  Demand 


Total 

nnm- 

ber 

Per  cent  product  still  in  demand 

Rating 

0 

1-10 

11-2C 

21-3C 

1 

31-4C 

50 

60 

65 

75 

85 

100 

150 

200 

Un- 
known 

0  per  cent 

1  to  10  per  cent 

11  to  20  per  cent-. - 
ai  to  30  per  cent... 
31  to  40  per  cent... 
41  to  50  percent... 
61  to  60  per  cent... 
61  to  70  per  cent. . . 

5 

64 

32 

82 

123 

410 

483 

31 

93 

69 

16 

21 

1 

5 
..... 

7 
1 
..... 

14 

4 

5 

6 

1 

43 

50 

97 

150 

1 

6 

30 

8 

7 
3 

12 
4 
2 

16 
2 

29 
1 

..... 

19 

25 

8 

63 

128 

187 

27 

19 

37 

5 

20 

1 

1 

1 

2 

3 

21 

1 

1 

1 

12 

..... 

10 

"fie' 

23 

ids 

34 

..... 

2 

2 

7 

18 

19 

1 

71  to  80  per  cent 

4 

..... 

4 

----- 

14 

12 

5 

81  to  90  per  cent... 
01  to  99  ner  cent 

5 

4 

100  per  cent.-.. 



1 

Unknown 

Total 

1,430 

26 

42 

87 

142 

18 

384 

17 

12 

76 

2 

540 

20 

8 

56 

i 
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Table  F —Circular  Machines  with  Different  Ratings  Classified 
Accord^  TO  Per  Cent  of  Normal  Working  Time  Used,  1929 


Total 
num- 
ber 

Per  cent  of  time  used 

Rating 

0 

5 

15 

4 

7 

1 

54 

34 

3 

..... 

1-10 

11-20 

21-30 

31^10 

41-50 

51-6061-70 

71-8081-90 

91-100 

120 

Pur- 
chased 
since 

1929 

5 

64 

37 

82 

123 

410 

483 

31 

93 

69 

16 

21 

1 

0  per  cent 

1  to  10  per  cent 

7 
9 
2 
3 
1 
6 
1 
5 
1 

4 

42' 
42 

15 

9 

8 

2 

81 

32 

15 

'45' 

18 

38 

64 

1 

2 

..... 

6 
35 
21 
96 

3 

49 
12 

..... 

8 

4 

4 

35 

86 

85 

8 

3 

34 

•   2 

2 
9 
26 
..... 

..... 

5 

11  to  20  per  cent * 

1 
3 
8 

40 
8 
9 

10 

21  to  30  per  cent 

31  to  40  per  cent- 

41  to  50  per  cent 

51  to  60  per  cent 

61  to  70  per  cent 

71  to  80  per  cent 

81  to  90  per  cent 

91  to  99  per  cent 

100  tier  cent  

16' 
17 

63' 
22 

2 

1 
8 
5 

6 

13 
6 
1 
7 

6 

...... 

6 

4 
3 

1 

224 

Unknown 

Total - 

1,430 

124 

35 

94 

155 

183 

66 

94 

260      60 

82 

35             19 

Tables  G  and  H  show  what  types  of  machines  had  suffered  the  least 
decline  in  demand  for  their  products  and  what  types  were  the  most 
activ^  in  1929  The  figures  of  Table  G  are  conveniently  summed  up 
in  percentage  form  in  the  following  table,  which  compares  the  extent 
to  which  the  products  of  the  different  types  are  up  to  date: 


Product  still  in  demand 


Per  cent  of  total  machines  of  each  type 


Up  to  40  per  cent 

50  per  cent 

60  to  85  per  cent 

100  per  cent  and  over 

Total- 


Ribber  '  Racker  1    Jersey   jjacquard 


37 

29 

8 

26 


100 


1 

17 

39 

7 

3 

16 

67 

00 

100 


100 


100 


100 


Table  G  -Circular  Machines  of  Different  Types,  Classified  According 
lABLE  o.     V.        ^^  p^^  ^^^^  Product  Still  in  Demand 


Product  still  in  demand 


0  per  cent 

1  to  10  per  cent.. 
11  to  20  per  cent. 
21  to  30  per  cent. 
31  to  40  per  cent. 

50  per  cent 

60  per  cent 

65  per  cent 

75  per  cent 

85  per  cent 

100  jier  cent 

150  per  cent 

200  per  cent 

Unknown 


Total 
number 


Ribber 


26 
42 
87 

142 
18 

384 

17 

12 

76 

2 

540 

20 

8 

56 


14 
27 
83 

132 
18 

206 

9 

12 

39 


Racker 


Jersey 


1 
..... 

ieo" 


Total. 


1,430 


188 
5 


23 


13 
'232 


12 

12 

4 

9 


Jacquard 


Unknown 


16 
8 


758 


13 


420 


24 

2 

110 

15 

8 

20 


240 


10 


10 
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Table  H. — Circular  Machines  of  Different  Types,  Classified  According 
TO  Per  Cent  of  Normal  Working  Time  Used,  1929 


Time  operated 

Total 
number 

Ribbor 

Racker 

Jersey 

Jacquard 

Un- 
known 

0  per  cent 

124 

35 

94 

155 

183 

224 

66 

94 

269 

60 

82 

36 

10 

94 
19 
90 

100 
76 

173 
22 
26 

104 
31 
21 

6 

22 
15 

4 
54 
24 
11 
18 

6 
18 
29 
27 
12 

2 

1  to  10  per  cent 

1 

11  to  20  per  cent 

21  to  30  per  cent 

1 
83 
38 
16 
62 
147 

31  to  40  per  cent 

41  to  50  per  cent 

1 

61  to  60  per  cent 

61  to  70  per  cent 

71  to  80  per  cent 

81  to  90  per  cent 

91  to  100  per  cent 

26 
23 
18 

8 

120  per  oen( 

Pnrcbased  since  1929 

1 

Total 

1.430 

768 

420 

240 

10 

2 

The  following  table  sums  up  Table  H  in  percentages: 


Time  operated.  1929 

Pa-  cent  of  total  machines  of  each  type 

Ribber 

Racker 

Jersey 

Jacquard 

Up  to  30  per  cent 

40 
36 
24 

2 
33 
65 

39 
22 
39 

10 

31  to  W  per  cent .  . 

10 

61  IMr  cent  and  over  > 

80 

Total 

^      100 

100 

100 

inn 

1  Induding  those  purchased  since  1929. 

THE  POSITION  OF  TRIMMING  MACHINES 

Of  couree,  the  Cleveland  rating  system,  which  is  based  largely  on 
the  flexibihty  of  pattern  and  fabric  which  a  machine  can  produce, 
assumes  that  it  is  always  desirable  for  a  machine  to  be  able  to  produce 
a  great  variety  of  patterns  and  of  fabrics.  But  there  are  certain  types 
of  products  which  do  not  require  such  flexibihty  of  machines,  particu- 
lariy  trimmings.  A  machine  with  relatively  Httle  ability  to  vary  its 
pattern  may,  if  needed  solely  for  making  trimmings  in  a  given  plant, 
be  quite  as  useful  for  its  purpose  as  a  machine  with  maximum  flexibil- 
ity. In  this  connection,  it  is  helpful  to  note  the  ratings,  demand  data, 
and  activitjr  of  the  circular  machines  making  trimmings,  in  compar- 
ison with  circular  machines  in  general. 

The  following  statement  shows  circular  trimming  machines  accord- 
ing to  ratings. 


Machines 

0  per  cent i 

1  to  10  per  cent . 18 

11  to  20  per  cent 2 

21  to  30  per  cent 6 

31  to  40  per  cent 46 

41  to  50  per  cent 39 


Machines 

51  to  60  per  cent 52 

61  to  70  per  cent 2 

71  to  80  per  cent 3 

Unknown i 


Total 170 


If  one  compares  these  ratings  with  the  ratings  of  the  circular  ma- 
chines in  general  on  page  8,  it  will  be  seen  that  they  are  very  low. 
There  are  practically  no  trimming  machines  rated  above  60  per  cent, 
54612—31 3 
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and  yet  these  machines  ran  better  than  the  circular  machines  in  gen- 
eral, as  shown  in  the  following  table: 


Time  operated,  1929 


0  per  cent 

1  to  10  per  cent-. 
11  to  20  per  cent. 
21  to  30  per  cent. 
31  to  40  per  cent. 
41  to  50  per  cent 
61  to  60  per  cent 
71  to  80  per  cent 

91  to  100.. 

120  per  cent 

Total 


Product  stlU  in  demand 


Machiim 


0  per  cent 

1  to  10  per  cent.. 
11  to  20  per  cent. 

50  percent 

75  per  cent 

100  per  cent 

Unknown 


a 

10 

s 

74 

4 

a 
11 


Total. 


170 


The  figures  above,  if  compared  with  the  demand  and  activity  data 
for  all  circular  machmes  in  Cleveland  on  pages  9  and  10,  lead  one  to 
suspect  that  the  failure  of  the  trimming  machines  to  measure  up  to 
the  committee's  specifications  as  to  ideal  size,  cut,  number  of  feeds, 
etc.,  did  not  make  much  difference  in  their  practical  utility  to  tUeir 

^^This  question  of  trimmings,  then,  brings  out  an  important  point, 
namely  that  a  manufacturer  in  rating  his  own  machines  must  take 
carefully  into  consideration  the  particular  nature  of  the  work  he  expects 
a  given  machine  to  do.  If  that  machine  is  hkely  to  be  needed  for 
making  the  principal  parts  of  garments  subject  to  rapid  style 
changes,  presumably  the  only  ideal  machine  for  tiie  purpose  is  one 
which  would  be  rated  100  per  cent  by  the  Cleveland  ratmg  system. 

POES  AGE  TELL  WHEN  TO  SCRAP  A  MACHINE? 

T^ortunatelv  very  accurate  data  are  available  on  the  ages  of  the 
JcT^m^Sn^el^in  Cleveland.  The  serial  numbers  of  practically 
XttseTal  machines  were  obtained  and  ^ent  X^e  m^^^^^^ 
^  fhP  machmes  who  from  then:  records  supphed  the  exact  ages. 
ThfavergeTge  ofThese  circular  machines  was  13  yeaxs.and  3  month^ 
There  were  relatively  few  recently  purchased  machmes,  the  ages 
being  grouped  as  follows:        _  ue^ine^ 

21  to  38  years— - }J5 

Unknown 


Less  than  1  year. 


Machines 
19 
35 


1  to  3  years --       ^J 

4  to  7  years ilx 


450 


4  to  Y  y 

5  to  12  years V^ 

13to20vear8  **® 


104 


Total 1.430 


Table  I  compares  the  extent  to  which  the  demand  for  the  products 
f  St^  fl«r  m«?hines  of  different  ages  had  kept  up  since  the  purchase 
o  the  2Ss  Onl^  machines  bought  new  by  their  present  owners 
fre^LTuded  f^^  because  the  figures  on  decline  in  demand 

ftDDironirto  the  period  since  the  present  owners  Purchased  the 
Sines,  and  in  the  case  of  second-hand  machines  obviously  have 
no  relation  to  the  total  age. 
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Table  I. — Circular  Machines,  of  Varying  Ages,  Bought  New  by  Present 
Owner,  Classified  According  to  Per  Cent  Product  Still  in  Demand 


Product  still  in  demand 


0  per  cent 

1  to  10  per  cent-. 
11  to  20  i)er  cent. 
21  to  30  per  cent. 
31  to  40  per  cent. 

50  percent 

fiO  per  cent 

75  per  cent 

85  per  cent 

100  per  cent 

150  per  cent 

200  per  cent 

Unknown 


Total 
num- 
ber 


Total. 


18 

21 

87 

137 

18 

347 

6 

64 

2 

344 

11 

8 

1 


Age  in  years 


Less 
than  1 


1-3 


4-7 


8-12 


1,064 


13 


24 
4 


19 


33 


8 
1 
6 
2 
3 
52 


7 
2 
47 
3 
8 


139 


13-20 


4 
13 
39 
13 

88 

5 

28 


89 
2 


281 


6 

12 

33 

76 

2 

115 


21-38 


10 


116 
2 


372 


Un- 
known 


72 

'is' 

45 


154 


1 
31 
11 


12 

"i 
"io 


66 


Table  I  indicates  that  the  demand  for  the  products  of  old  machines 
often  is,  but  is  not  necessarily,  smaller  than  for  the  products  of  newer 
machines.  As  one  would  expect,  the  products  of  the  machines  less 
than  4  years  old  had,  on  the  average,  decreased  much  less  in  demand 
than  the  products  of  the  machines  4  years  old  and  older.  But,  on 
the  other  hand,  the  large  proportion  of  relatively  old  machines  whose 
products  had  not  fallen  off  in  demand  since  the  machines  were  installed 
is  striking.  Thus,  the  demand  for  the  products  of  45  machines  aged 
21  to  38  years— nearly  a  third  of  the  total  machines  of  that  age  bought 
new  by  their  present  owners— had  not  decreased  at  all  since  their 
purchase. 

Table  J  indicates  conclusions  somewhat  similar  to  those  of  Table  I. 
That  is,  the  newer  a  machine,  the  more  active  it  tended  to  be,  but  the 
exceptions  are  so  important  as  to  lead  one  to  be  wary  in  assuming 
that  a  very  old  machine  will  be  so  inefficient  as  to  remain  idle  a  large 
part  of  the  time.  Thus,  of  the  1,093  machines  8  to  38  years  old,  30 
per  cent  operated  71  per  cent  of  the  time  or  better.  Of  the  448 
machines  13  to  20  years  old,  one-fourth  operated  71  per  cent  of  the 
time  or  better. 

Table  J. — Circular  Machines  of  Varying  Ages,  Classified  According  to 
Per  Cent  of  Normal  Working  Time  Used,  1929 


Time  operated 


0  per  cent 

1  to  10  per  cent 

11  to  20  per  cent 

21  to  30  per  cent 

31  to  40  i)er  cent 

41  to  50  per  uenl 

51  to  60  per  cent 

61  to  70  per  cent 

71  to  80  per  cent 

81  to  90  per  cent 

91  to  100  per  cent 

120  per  cent 

Purchased  since  1929 

Total 


Total 
nam- 


124 

35 

94 

155 

183 

224 

56 

94 

269 

60 

82 

35 

19 


Age  in  years 


Less 
than  1 


1,430 


1 

13 
3 


1-3 


19 


16 
4 
3 


4-7 


4 

10 

7 

3 

26 

25 

4 

19 
50 
12 
15 
4 


35 


179 


8-12 


18 
4 

26 
55 
55 
71 
23 
17 
113 
6 
36 
13 
13 


450 


13-20 


39 
16 
51 
66 
46 
67 
10 
42 
73 
10 
13 
12 
3 


448 


21-38 


20 

4 

9 

7 

46 

45 

11 

10 

17 

24 


195 


Un- 
known 


41 

"'i 

21 
9 
3 
3 
6 

12 
8 


104 


f 


h 


«i 


«^ 


si 

PS 

If 
I 
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FinaUv    Table  K  provides  the  most  direct  testimony  to  answer 
the  question  of  whether  or  not  the  degree  of  newness  of  a  machjne 
is  an  hifaUible  measure  of  ite  effectiveness.    This  table,  which  c  assi-. 
fies  ratings  bv  ages,  is  a  particularly  interesting  one,  since,  as  stated 
Ketfe  ratings' were^omputed  without  reference  to  the  ages 
and  the  table  thus  shows  clearly  the  extent   if  any    to  which  old 
machines  are  as  effective  a^  new  maclimes.     Undoubtedly  there  is  a 
general  tendency  in  the  table  for  the  ratings  to  be  higher  for  the. 
newer  machines^  but  the  exceptions  are  stnking,     For  instance,  one. 
notices  immediately  that  although  the  18  machmes  less  than  a  year 
old  average  the  highest  in  ratings  of  any  age  group,  not  one  of  them 
was  rated  over  90  per  cent.     Of  the  37  machmes  rated  above  90  per 
cent,  11  were  1  to  3  years  old,  8  were  4  to  7  years  old,  9  were  8  to  12 
years  old,  and  3  machines  rated  at  100  per  cent  were  21  to  38  years 
old. 

Table    K— Circular    Machines    with    Different    Ratings,    Classified 

According  to  Age 


Rating 


0  per  cent --. 

ItolO^ 

11  to  20  per  cent- 
21  to  30  per  cent- 
al to  40  per  cent. 
41  to  50  per,  cent. 
51  to  60  per  cent. 
61  to  70  per  cent. 
71  to  80  per  cent. 
81  to  90  per  cent. 
91  to  99  per  cent. 

100  per  cent 

Unknown 


Total 
num- 


Age  in  years 


5 

64 

32 

82 

123 

410 

483 

31 

93 

09 

16 

21 

1 


Less 
than  1 


1-3 


5 
12 


9 
2 
8 
7 
4 


4-7 


Total 1    1»*30 


18 


85 


4 

15 
5 

36 

65 

1 

19 

28 

7 

1 


?-12 


11 
15 
27 
28 
145 
146 
16 
37 

16 
3 

7 


19-20 


179 


1 

21 
12 

26 

50 

166 

148 

5 

10 


21-38 


3 

10 

1 

11 

24 

14 

106 


Un- 
known 


1 
2^- 


450 


448 


18 
6 


3. 

7 
48 
14 


196 


2 
1. 


6 
1 


104. 


In  this  connection  it  is  interesting  to  note  the  great  variation  m 
ages  of  the  machines  that  make  up  single  batteries  in  knitting  plants, 
that  is,  which  are  practically  the  same  except  m  such  features  as  diam- 
eter or  cut  in  cases  where  a  variety  of  diameter  or  cut  is  desired  ma, 
single  battery.     In  many  batteries,  machines  serving  exactiv  the. 
same  purpose  were  found  to  vai-y  from  6  to  25  years  in  age.     Also,  m 
manv  plants  it  was  stated  that  the  main  parts  of  the  machmes  practi- 
callv  never  wear  out.     In  one  plant,  for  instance,  there  was  a  battery 
of  machines,  including  three  separate  makes,  which  varied  from  17  to. 
33  years  in  age  and  were  said  to  be  as  good  as  new.     It  was  stated 
that  the  only  part  subject  to  wear  was  the  cylmder,  which  could 
easily  be  renewed,  and  that  the  maximum  cost  of  repair  at  any  tmie, 
on  these  machines  was  $15.     One  must  not,  therefore,  assunie  that, 
mere  age  brings  about  the  obsolescence  or  unfitness  of  a  machme  to, 

Droduce  profitably.  .  .  -xi,  • 

But  the  general  tendency  for  efficiency  to  decrease  with  age,  is 
brought  out  bv  all  three  tables.     Between  an  old  machine  and  a  new 
machine  superficially  identical  there  may  be  important  differences  m 
Effectiveness  not  at  first  obvious.     In  any  case,  the  older  machmes. 
are,  of  course,  more  likely  to  show  the  adverse  effects  of  wear  and  tear,, 
that  is,  of  physical  depreciation  as  distinct  from  obsolescence. 


CLEVELAND'S  MACHINE  INVENTORY  COMPARED  WITH 

PHILADELPHIA'S 

'This  section  gives  statistics  for  the  convenience  of  anyone  who 
desires  to  make  a  detailed  study  of  Cleveland's  machine  inventory 
compared  with  Philadelphia's,  or  who  wants  to  compare  his  own  plant 
equipment  with  the  general  layout  in  either  city. 

Number  and  main  classes  of  nmchines. — In  the  32  plants  covered  by 
the  Philadelphia  survey  there  were  1,153  circular  machines,  437  flat 
machines,  and  14  Raschel  machines,  while  in  15  plants  covered  by  the 
•Cleveland  survey  there  were  1,430  circular  machines,  353  flat  machines 
266  Raschel  machines,  and  15  Kettenstuhl  machines.  The  out- 
standing contrast  in  the  process  of  knitting  outerwear  between  Phila- 
tlelphia  and  Cleveland  would  thus  appear  to  be  Cleveland's  large 
reliance  on  the  use  of  Raschel  machines  for  knitting  the  cloth  for 
sweaters,  while  the  use  of  Raschel  machines  in  Philadelphia  is  of  no 
importance.  To  a  certain  extent  this  is  probably  due  to  a  funda- 
mental difference  in  type  of  product  between  the  two  cities.  Phila- 
delphia makes  primarily  novelties  in  knitted  outerwear,  while  Cleve- 
land makes  primarily  staples.  Philadelphia  has  a  large  bathing-suit 
production  and  Cleveland  has  practically  none. 

Makes. — Table  L,  which  shows  makes  of  the  Philadelphia  and 
Cleveland  machines  by  code  letters,  gives  some  idea  of  the  extent  to 
'which  the  knitting  machines  used  are  concentrated  among  a  few 
makes.  The  outstanding  difference  between  Cleveland  and  Phila- 
delphia is  that  in  the  circular  machines  make  D  is  the  second  most 
important  make  used,  while  in  Philadelphia  there  are  no  machines 
of  make  D  in  the  plants  surveyed. 

Table  L. — Makes  of  Philadelphia  and  Cleveland  Machines  * 


Circular 

Flat 

t 

1 

Raschel 

Kettenstuhl 

Make 

«af-' Cleve. 

phi;  »*»d 

Make 

PhUa- 

del< 

phia* 

1 

Cleve- 
land 

1 

Make 

™a-  Cleve-! 
pWaa    l-°<i 

Make 

Phila-   r<i«„« 
del.     9®!?- 
phia     1*°^ 

A 

HI         450 

A 

202 
69 
74 
92 

1 
167  ! 
106 
76 
4 

A       

0        iin  1 

X 

B 

Other. 

0  1           8 

B 

241 

0 
1180 

133 

330 

419 

47 

B 

B 

0 
0 
4 
0 

10 

34 

78 

17 

26 

1 

0             4 

C 

other 

Unknown. 

C 

0 

3 

t» 

D  

E 

other 

Unknown. 

•other 

Xlnknowa. 

190          SO 
25  '          1 

Total.  . 

1.153     1-430 

437 

353 

14 

266 

0 

15 

'         1 

>  The  code  letters  used  ini  this  table  do  not  correspond  with  the  code  letters  'for  makes  used  in  the 
Philadelphia  report. 

»  Except  iu  this  table,  the  R^s^hel  mishines  in  Philadelphia  have  been  classed  in  this  report  as  flat 
machines. 

15 
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From  this  point  on,  wherever  the  flat  machines  in  Philadelphia  are 
referred  to,  they  will  include  the  14  Raschel  machines  which  in  the 
Philadelphia  survey,  for  convenience  sake,  were  tabulated  as  flat 
machines. 

Age. — The  only  thoroughly  accurate  data  on  a^es  of  machines  in 
the  two  surveys  concern  the  ages  of  the  circular  macnines  in  Cleveland, 
which  have  already  been  discussed.  The  a^es  of  the  other  classes  of 
machines  in  Cleveland  and  of  the  machines  in  Philadelphia  are  not  in 
any  way  comparable  in  accuracy  with  the  ages  for  the  Cleveland 
circular  machines,  and  hence  are  not  presented  here  in  tabular  form. 
The  data  available  on  the  ages  of  Raschel  machines  were  particularly 
scanty  and  unsatisfactory,  but  the  probability  is  that  the  Raschel 
machines  in  Cleveland  average  older  than  the  circular  machines  and 
at  least  as  old  as  the  flat  machines.  It  would  be  misleading,  on  account 
of  the  limited  data,  to  make  comparisons  between  the  ages  of  the 
Cleveland  and  the  Philadelphia  machines. 

Idleness. — Table  M  shows  the  per  cent  of  normal  working  time  oper- 
ated by  Philadelphia  and  Cleveland  machines  in  recent  periods.  The 
figures  for  Philadelphia  cover  the  last  six  months  of  1928  and  the  figures 
for  Cleveland  the  whole  of  1929.  For  various  reasons,  it  is  impossible 
to  use  the  same  classification  of  per  cent  of  time  operated  for  both  cities. 
In  certain  later  tables  in  this  section  also  it  has  been  necessary  to  use 
different  classifications  for  the  same  kind  of  information  in  the  two 
cities.  Of  course,  in  comparing  these  figures,  it  must  always  be 
remembered  that  they  relate  to  different  periods.  On  the  whole  the 
circular  machines  were  active  a  greater  per  cent  of  the  time  in  Phila- 
delphia than  in  Cleveland,  though  the  reverse  was  true  in  the  case  of 
the  flat  machines.  As  regards  the  comparison  of  the  different  classes 
of  machines  in  Cleveland,  it  may  be  said  that  the  flat  machines  were 
more  active  than  the  circular  machines  and  that  the  Raschel  machines 
averaged  the  greatest  activity  of  all. 

Table  M. — Per  Cent  of  Normal  Working  Time   Operated  by  Philadel- 
phia AND  Cleveland  Machines  in  Recent  Periods 


PhUadelphia 

Cleveland 

Time  in  use,  July- 
December,  1928 

Circular 

Flat 

Time  In  use,  1929 

Circular 

Flat 

Raschel 

Ketten- 
stuhl 

n  rM>r  pont 

49 
3 

8 

5 

41 

13 
2 
3 

19* 

2 

0  i>er  cent 

124 

35 

94 

156 

183 

224 

56 

94 

269 

60 

82 

35 

19 

37 
10 
11 
19 
27 
34 
18 
18 
89 
5 
53 

6 

7 

I  to  10  per  cent 

II  to  20  per  cent 

21  to  30  per  cent 

31  to  40  percent 

!  41  to  50  per  cent 

51  to  60  per  cent 

61  to  70  per  cent 

71  to  80  per  cent 

81  to  90  per  cent 

91  to  100  per  cent 

120  percent 

10  per  cent 

i' 

15 
14 
73 

20  r>er  cent 

OK  T%Ar  r^int' 

^Ijtl.^  T\f^r  oojyf 

Ai\  rw^r  /^pnt 

3 
307 

50  per  cent 

An  rtpr  ppnt 

75 

5 

54 

8 
12 
13 
66 

53 
46 

58 

75  per  cent 

92 

05 

1       i 

1           217 

1  "          a 

8 

80  per  cent 

QR  ru^r  oPTit 

Purchased  since  1929. . 
T^nttiown 

100  per  cent 

32 

150  per  cent  -    

13 
166 

Unknown 

Total 

1           348 

1       1,153 

461 

1.430 

353 

266 

15 
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Sizes. — Table  N  shows  a  huge  variety  in  the  sizes  of  the  circular  and 
flat  machines  in  both  cities.  There  are  55  different  known  diameters 
of  circular  machines  in  Cleveland.  About  one-fourth  of  these  are  of 
6  or  7  inch  diameter.  This  contrasts  with  Philadelphia,  which  has 
very  few  6  and  7  inch  circular  machines  and  which  in  general  has  less 
concentration  in  any  two  sizes.  The  outstanding  width  of  flat 
machine  used  in  Cleveland  is  24  inches. 

Originally,  the  purpose  of  the  manufacturers  in  equipping  their 
plants  with  so  many  sizes  was,  by  producing  the  exact  dimensions  of 
cloth  required,  to  economize  on  material.  This,  ho\vever,  involved  the 
use  of  more  space  and  more  idleness  on  the  machines  and  often  more 
labor  per  unit  of  product  than  if  fewer  machines  had  been  purchased. 
At  the  present  time  the  tendency  is  to  manipulate  the  machines  in 
such  a  manner  as  to  obtain  various  widths  of  cloth  from  a  single  ma- 
chine without  wasting  material.  For  instance,  a  30-inch  machine  may 
be  used  not  only  to  make  a  strip  of  doth  30  inches  wide,  but  to  make 
two  strips  15  inches  wide  or  three  10  inches  wide.  The  industry 
regards  the  extension  of  this  practice  as  a  possible  fertile  opportunity 
for  simplification  and  for  reducing  costs. 

Table  N. — Sizes  of  Philadelphia  and  Cleveland  Machines 

circular— philadelphia 


Diameter  in  inches 

Number 

of 
machines 

Diamater  in  inches 

Number 
of 

machines 

Diameter  in  inches 

Number 

of 
machines 

Up  to  1 

21 
47 
96 
52 
56 
22 
10 
10 
14 
31 
16 

llJito  12 

42 

27 

62 

38 

96 

37 

86  ! 

58  1 

68, 

47  I 

30 

23 

16 

13 

2 

21 

81 

1 

2 

49 

lHto2 

13 

24 

2^to3 

14 

26 

3Jito4 

15-... 

28 

4Jito5 

16 

30 

5Jito6 

17 

32 

6Jito7 

18... 

36 

7Jito8 

19 

TTnk'nntiT'n 

8Jito9 

20. 

Tntftl 

9>itol0 

21 

1,153 

10k  to  11 

22 

CIRCULAR— CLEVELAND 


H-- 
H.. 
H.. 
1... 

i^. 
IH. 
\H. 
2... 

2M. 

8--. 

3Ji- 

3H 

3H- 

4... 

4Ji- 

4H- 

iV*.. 

5... 


n 


a" 
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Table  N.— Sizes  of  Philadelphia  and  Cleveland  Machines— Continued 

FLAT— PHILADELPHIA  AND  CLEVELAND 


Number  of 
machines 

Width  in  inches 

Number  of 
machines 

Width  in  inches 

Number  of 
machines 

Width 

in  inches 

Phila- 
delphia 

Cleve- 
land 

Phila- 
delphia 

Cleve- 
land 

Phi'a- 
delphia 

Cleve- 
land 

23 

1 

2 
66 
1 
7 
1 

19 

10 

2 

24 

1 

2 

1 

20 

i' 

2 

2  to  5- 

3 

22 

1 

s" 

32 

io' 

17 
1 

24 
1 

28 
1 
7 

40 7 

4 

1 

24 

OK 

27 

2 

18 

J 

8 

au                 

4o - 

43^ 

a 

tSi 

9           

2 

44 

6 

4 
3 
1 

13 

or 

9x4             

45 

tA 

10         

19 
1 

20 
6 

23 

48 

sa. 

30 

31 

32.--. 

A 

11 

52. 

O 

IJ 

60 

io 

43 
1 

14 

16    

61 

66 

1 
1 

aa 

34 

6 

17 

18 

32' 

72 

80 

3 

10 
121 

3 

36-.-. 

37H-- 
38 

;"-""--iii 12* 

« 

1    

19H- 
20... 

100 

38 
1 

Unknown 

Total 

7 

21 

451 

39        

22-.. 

20 

353 

1 

1 

RASCHEI^CLEVELAND 

KETTEN8TUHL— CLEVELAND 

Width  in  inches 

Number 

of 
machines 

Width  in  inches 

Number 

of 
machines 

VtXjL 

1 

2 

2 

15 

246 

120 

7 

oiYl - - 

124 

% 

60                                   

84                                 

90 - 

Tntol 

2M 

1 

1 

rota! 

lA 

1  OLai 

Secondhand  purchase.— Table  O  shows  that  Cleveland  has  a  con- 
siderable lead  over  Philadelphia  in  buying  circular  machines  new. 
Practically  three-fourths  of  the  circular  machines  m  Cleveland  were 
bought  new,  but  a  much  smaller  proportion  of  the  Cleveland  flat  and 
Raschel  machines  were  bought  new  than  of  the  circular  machines. 
In  fact,  more  than  half  of  the  Raschel  machines  were  bought  second- 
hand, and  it  is  possible,  on  account  of  the  large  number  of  machmes 
for  which  data  are  missing,  that  as  many  as  two-thirds  of  the  Cleveland 
Raschel  machines  were  bought  secondhand.  j   ^  ^ 

Rebuilding.— Table  P  shows  that  both  in  the  circular  and  flat 
machines  there  has  been  a  much  greater  proportion  of  rebuilding  in 
Philadelphia  than  in  Cleveland,  probably  due  largely  to  the  fact  that 
Philadelphia,  as  stated  above,  engages  to  a  greater  degree  in  novelty 

production.  .  ,       j  ^i.  ^  xu 

In  the  Philadelphia  and  Cleveland  surveys  it  was  found  that  the 
rebuilding  of  machines  consisted  principally  of  adding  pattern  wheels. 
To  a  certain  extent,  also,  feeds  and  stripers  were  added.  In  the 
Cleveland  survey  the  changing  of  the  number  of  needles  per  inch  m 
order  to  make  a  finer  or  coarser  stitch  was  not  counted  as  rebuilding, 
because  of  the  frequency  with  which  cylinders  and  dials  are  changed 
back  and  forth. 
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Table  0. — New  or  Secondhand  Purchase  of  Philadelphia  and  Cleveland 

Machines 


Classification 

Circular 

Flat 

Raschel 

Ketten- 
stuhi 

Phila- 
delphia 

Cleve- 
land 

Phila- 
delphia 

Cleve- 
land 

Cleve- 
land 

Cleve- 
land 

Bought  new 

641 
284 
228 

1,064 

318 

48 

168 
141 
142 

168 

139 

46 

86 

100 

80 

7 

Roughf  s^oidhand 

B 

Unknown 

Total 

1,153 

1,430 

451 

353 

266 

15 

Table  P. — Rebuilding  of  Philadelphia  and  Cleveland  Machines 


Classification 

Circular 

Flat 

Raschel 

Ketten- 
stuhl 

Phila- 
delphia 

Cleve- 
land 

Phila- 
delphia 

Cleve- 
land 

Cleve- 
land 

Cleve- 
land 

Rebuilt 

201 
744 

208 

189 

1,236 

5 

54 
250 
147 

22 

318 

13 

48 
114 
104 

Not  rebuilt 

15 

Unknown 

Total 

1,153 

1.430 

451 

353 

266 

15 

Type  (including  pattern  wheel)  and  stitch. — Table  Q  shows  the  types 
of  the  circular  and  flat  machines  in  Philadelphia  and  Cleveland. 
The  classification  of  types  used  for  Philadelphia  was  different  from 
that  used  for  Cleveland.  No  distinction  between  rack  and  rib 
stitch  was  made  in  the  Philadelphia  survey.  As  a  result.  Table  Q 
does  not  include  a  breakdown  by  nature  of  stitch  for  Philadelphia. 
It  will  be  noted  that  Cleveland  has  far  fewer  true  Jacquard  machines, 
both  circular  and  flat,  than  Philadelphia  has.  However,  Cleveland 
has  a  considerably  larger  proportion  of  machines  equipped  with 
pattern  wheels  than  has  Philadelphia.  Philadelphia  has  a  much 
larger  proportion  of  circular  machines  with  a  jersey  stitch  than  has 
Cleveland  (not  shown  in  Table  Q).  Of  993  circular  machines  of 
known  stitch,  683  had  a  rib  stitch  (including  rack)  and  310  had  a 
jersey  stitch. 

Table  Q. — Type  and  Stitch  of  Philadelphia  and  Cleveland  Circular  and 

Flat  Machines 


Circular 

Flat 

Type  and  stitch 

Phila- 
delphia 

Cleve- 
land 

Phila- 
delphia 

Cleve- 
land 

Plain: 

Ribber 

725 

337 

91 

Racker. 

Jersey 

Total 

817 

1,153 

285 

350 

Pattern  wheel: 

Kibber 

33 

83 

149 

Racker... 

Jersey 

Total 

178 

265 

Jacquard 

84 
74 

10 
12 

40 
126 

3 

Unknown  tvoe . 

3 

Grand  total 

1,153 

1,430 

451 

353 

» 


i 
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Needles  per  inch. — Table  R  shows  the  number  of  needles  per  inch 
on  the  Philadelphia  and  Cleveland  circular  and  flat  machines.  In 
the  circular  machines  the  main  contrast  between  the  two  cities  is 
Cleveland's  concentration  in  the  range  from  4  to  6  needles  per  inch, 
while  Philadelphia's  concentration  is  from  7  to  10.7  needles  per  inch. 
This  difference  again  is  probably  due  largely  to  Philadelphia's  special- 
izing in  novelty  and  in  bathing-suit  production.  Among  the  flat 
machines  Philadelphia  has  a  much  greater  percentage  of  machines  of 
2)2  needles  per  inch  than  has  Cleveland,  the  percentages  being  40  and 
a  little  less  than  25,  respectively.  Cleveland  has  a  considerable  con- 
centration of  flat  machines  in  the  range  of  5  to  8  needles  each.  In 
Cleveland,  out  of  266  Raschel  machines,  149  are  18  gage  and  81  are 
24  gage.  The  rest  vary  from  6  to  28  gage.  All  the  Kettenstuhl 
machines  now  in  operation  in  Cleveland  have  12  needles  per  inch. 

Table  R.— Needles  Per  Inch  of  Philadelphia  and  Cleveland  Circular 

AND  Flat  Machines 


Circular 


Philadelphia 


Needles  per  inch 


2.5  to  2.9.. 
3  to  3.7  - 
5.1  to  5.7.. 
6  to  6.9.... 
7to7.8-.- 
7or8 

8  to  8.5-— 

9  to  9.3.— 

10  to  10.7.. 

11  to  11.5-. 

12 

13  to  15... 
16  to  18--- 
Unknown 


Totall- 


Machines 


63 
26 
20 
30 

196 
70 

252 
43 

113 

9 

90 

24 

37 

178 


Cleveland 


Needles  per  inch 


1,153 


1.— 
2--.. 

2H-. 
3-.. 

3H-. 

4-.. 

4H-. 

5... 

5H- 

6-- 

6H- 

7-- 

7H- 

8.- 

9... 

10.. 

11- 

12... 

13- 

im 

14- 
15- 
1«„ 


Machines 


1 

2 

9 

45 

1 

187 

83 

237 

46 

254 

14 

157 

8 

61 

114 

58 

47 

50 

2 

29 

7 

8 

10 


Flat 


Machines 


Needles  per  inch 


Philadel- 
phia 


1,430 


2\i 

3 

4 - 

4H 

5. 

5^ 

6 

6or8 

6H 

7 

8 

9 

10 

12 

14 

18 

Unknown. 


134 
31 


2 
15 


9 
13 

1 
52 
29 


Total.-.. 


23 

14 

1 

9 

118 


Cleve- 
land 


83 
5 
8 


78 

2 

52 


63 

48 

1 

5 

7 


451 


353 


Feeds. — Table  S  shows  the  number  of  feeds  on  the  Philadelphia  and 
Cleveland  machines.  The  Cleveland  circular  machines  have  con- 
siderably fewer  feeds  on  the  average  than  the  Philadelphia  circular 
machines.  Out  of  the  1,430  circular  machines  in  Cleveland,  813  have 
only  two  feeds  apiece.  Philadelphia  has  a  much  larger  proportion  of 
machines  with  6  and  8  feeds. 

Striper  changes. — Table  T  shows  the  striper  changes  on  the  Phila- 
delphia and  Cleveland  machines.  Cleveland  has  a  greater  proportion 
than  Philadelphia  of  circular  machines  with  1,  2,  and  3  striper 
changes,  but  Philadelphia  has  a  much  greater  proportion  of  machines 
with  4  striper  changes  than  Cleveland.  About  two-fifths  of  the  flat 
machines  in  both  cities  have  no  striper  changes.  (In  the  Philadelphia 
report  striper  changes  on  flat  machines  were  called  yarn  changes,  but 
the  two  terms  mean  the  same.) 
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Table  S. — Feeds  of  Philadelphia  and  Cleveland  Circular  Machines 


Number  of  feeds 


1 

lor  2. 

3 

3 

4 

4  or  6. 
4or8. 

5 

6 

6  or  8. 


Number  of  machines 


Philadel- 
phia 


68 

24 

335 

3 

129 

4 

14 


202 
24 


Cleveland 


16 


813 

20 

349 

7 


3 
82 


Number  of  fee<ls 


8 

8  or  12.... 

10 

12 

14 

16 

20 

Unknown. 


Total- 


Number  of  machines 


Philadel- 
phia 


206 

49 

I 

8 


2 

84 


1.153 


Cleve- 
land 


97 


10 

e 

4 
2 


1.430 


'Needle. — In  Cleveland  97  per  cent  of  the  circular  machines  have 
latch  needles,  compared  with  only  92  per  cent  of  the  machines  in 
Philadelphia.  The  number  of  machines  were  as  follows :  Latch-needle 
machines,  Philadelphia  999,  Cleveland  1,391;  spring-needle  machines, 
Philadelphia  84,  Cleveland  38. 

Lock. — No  figures  on  the  nature  of  the  lock  were  gathered  for 
Philadelphia.  In  Cleveland  292  flat  machines  are  single  lock,  60 
double  lock,  and  1  triple  lock. 

Operation. — A  larger  proportion  of  the  Cleveland  flat  machines  are 
semiautomatic  than  of  the  Philadelphia  flat  machines,  and  a  smaller 
percentage  are  hand  machines.  More  than  60  per  cent  (216)  of  the 
Cleveland  flat  machines  are  semiautomatic  and  about  12  per  cent  (42) 
are  hand  operated.  Cleveland  has  82  full-automatic  flat  machines. 
The  per  cent  of  full-automatic  machines  is  about  the  same  for  the 
two  cities.  In  Cleveland  12  flat  machines  were  reported  merely  as 
"power"  machines.  In  Cleveland  there  are  53  automatic  Raschel 
machines  compared  with  213  plain  machines.  All  Raschel  machines 
are  run  by  power. 

Table  T. — Striper  Chanqes  of  Philadelphia  and  Cleveland  Circular  and 

Flat  Machines 


Circular 


Number  of  striper  changes 


Number  of  ma- 
chines 


None 

1 

2 

2  or  3 

2  or  4 

........... 

4 

6 

0 

7 

8 

9 

1« 

Unknown.. 


Philadel- 
phia 


689 
36 

160 
16 
16 
56 

107 

12 

6 


Cleve- 
land 


Flat 


576 
438 
290 


49 


3 
108 


Total. 


1,153 


110 

8 


Number  of  striper  changes 


Number  of  ma- 
chines 


1.430 


None 

1 

2 

2  or  3 

3 

4 

5 

Unknown. 


Total. 


PhUadel- 
phia 


112 
30 
58 


Cleve- 
land 


52 
25 

8 
166 


148 
83 
55 
12 
35 


20 


151 


353 


yi 


is 
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Products— Table  U  shows  the  products  of  the  circular  and  flat 
machines  in  Cleveland  and  Philadelphia.  The  mam  difference  be- 
tween Philadelphia  and  Cleveland  in  the  kind  of  products  Js  the 
small  amount  of  bathing-suit  production  m  Cleveland  as  compared 
with  Philadelphia.  This  is  probably  due  largelv  to  the  more  recent 
estabhshment  of  the  knitting  business  in  Philadelphia.  Cleveland  s 
knitting  industry  was  established  to  a  considerable  extent  before  the 
modem  bathing  suit  came  into  vogue.  It  should  also  be  noted  that 
in  Cleveland  the  flat  machines  are  used  almost  exclusively  for  making 
trimmings,  while  Philadelphia  has  a  fairly  important  production  of 
shaker  sweaters  on  its  flat  machines.  The  Raschel  machmes  m  Cleve- 
land are  used  almost  exclusively  to  produce  sweaters,  as  are  also  those 
Kettenstuhl  machines  which  are  stul  running. 

Table  U.— Products  op  Philadelphia  and  Cleveland  Circular  and  Flat 

Machines 

circular  machines 


PHILADBLPHIA 


CLKVBLAND 


Products 


Ma- 
Chines 


Products 


Bathing  suits 

Bathing  suits,  trimmings 

Boys'  suits,  sport  coats 

Cloth 

Golf  hose 

Women's  wear 

Men's  scarfs ■ 

Ribbed  children's  wear — 

Shaker  sweaters - 

Sport  coats,  sweaters 

Sport  coats,  sweaters,  bathing  suits. 

Sweaters,  bathing  suits 

Sweaters,  cloth 

Sweaters,  hose 

Sweaters,  women's  suits 

Trimmings 

Unknown 


Total. 


49 
6 
8 

80 

1 

2 

4 

12 

34 

8 

10 

279 

262 

2 

58 

12 

253 
73 


Sweaters 

Caps  and  scarfe . — .— 

Hockey  caps 

Gloves  and  sweaters , — 

Sweaters  and  trimmings 

Trimmings — 

Sweaters  and  bathing  suits — 
Sweaters,  jackets,  and  caps... 

Sleeves 

Ladies'  suits  and  sweaters 

Astrakhan  sweaters — 

Hockey  caps  and  sleeves...—. 

Sport  coats 

Bathing  suits  and  sport  coats. 

Mittens 

Miscellaneous 


Ma- 
chines 


1,153 


Total. 


441 
181 
147 
26 
204 
IW- 

n 

9 
24 
» 

30 
18 


1,430" 


FLAT  MACHINES 


Trimmings 

Shaker  sweaters 

Shaker  sweaters,  trimmings 
Sweaters,  women's  suits — 

Sweaters,  hose 

Sweaters.-- 

Sweaters,  trimmings 

Sweaters,  bathing  suits 

Sport  coats 

Women's  wear 

Unknown 

Total 


Trimmings ?i2 


Sweaters. 

Caps 

Sleeves 

Sweaters  and  caps. 


Total. 


120 

12 

6 

4 


353 


APPENDIX 

This  appendix  contains  the  tables  on  demand  trends  and  activity 
of  the  Cleveland  circular  machines  which  were  used  in  analyzing  the 
committee's  ratings  and  also  somewhat  similar  tables  for  the  Cleve- 
land flat  machines,  except  that  the  information  for  the  flat  machines 
is  not  broken  down  by  types.  These  tables  should  be  useful  to  anyone 
who  desires  to  studv  in  detail  the  relation  of  various  individual 
features  of  construction  of  machines,  such  as  size,  needles  per  inch, 
feeds,  and  striper  changes,  to  the  trend  in  the  demand  for  the  products 
of  the  machines,  and  to  the  per  cent  of  normal  working  time  which 
they  operated  in  1929. 

Table  1. — Circular  Ribber  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


DiamfltGr  in 

Num- 
ber 

Per  cent  product  still  In  demand 

Inches 

0 

1-10 

11-20 

21-30 

31-40 

50    :    60 

65         75 

1 
100 

150 

Un- 
known 

H 

1 
1 
1 
1 
16 

6 
2 
2 
11 
8 

28 
6 
8 
7 
6 

1 
7 
5 
8 
2 

100 

1 

30 

129 

1 

10 
3 

8 
1 
2 

18 

2 
21 

4 
30 

26 
25 
19 
33 
17 

26 

10 

68 

2 

26 
12 
2   . 

1 

1 
1 
1 
1 
15 

4 
2 

H 

1 

1 

H 

-*-  —  -|---..«. 

1 

1 

1 

ijj ,. •.. 

i 

1 

2 

1 

1 

1 

2 

2H 

2H 

1 

1 
2 

1 

1 
2 

3 

1 

8 
4 

14 
4 
7 
6 
3 

1 
3 
3 
4 

3k 

3 

13 

2 

i 

3H 

3j| 

4 

*H 

./........" 

*H 

3 

*H 

•> 

5 

4 

5k 

2 
3 

1 

50 
"67' 

1 

1 

19 
1 

"22' 

5k 

6 

3 

2 

11 

"lo 

23 

15 
""23" 

S-1;:::::;:::;;::: 

7 

7H 

1 

8 

1 

7 
1 
3 

1 

1 
3 

8k 

1 
1 

9 _... 

9k 

1 

9k 

1 

1 
2 
1 
3 

— ... 
2 

10 

4 

2 

8 

10k 

11 

1 

4 

2 

8 

2 

1 

Ilk 

12 

3 

2 
2 
2 
2 
1 

2 

4 

3 

1 
1 
1 
1 

.... 

2 

2 
2 
2 
2 
1 

1 

9 

11 

15 

/ 

8 
8 

10 

7 
15 

1 

1 

1 

1 

1 

2 

1 
1 
1 
2 

"1        * 

0                a 

13 

0 

2 

1 
1 
4 

0 

3 
3 

4 

14 

1 

7 
1 

10 
2 

1  , 

4 
1 
1 

14 

15 

16 

17 

2 
2 
1 

18 

19. 

20 

9 

5 

6 

1 

3 

4 

8 

21 

22 

1 

2 

12 

8 
1 
3 

1 

1 

9 

I 

24 

26 

30 

1 

Total 

768        14  1 

27 

83 

132 

18 

208 

9 

12 1 

39 

188 

6 

23 

1 

I 


i 


23 


11 


24 
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Table  2.— Circular  Ribber  Machines  Classified  According  to  Per  Cent 

OP  Normal  Working  Time  Used,  1929 


Diameter  in     ! 
inches 

Num-  . 
ber 

Per  cent  of  time  used 

Pur- 
chased 

1 
0       1 

-10    1 

11-20  : 

n-30 

31-40 '  41-50 

51-60  ( 

51-70 

71-80  81-90  91-100 

since 
1929 

H .--- 

h 

1   . 
16 

1 

6 
2 

2 
11 

8 

28 
6 
8 
1 
6 

1  i 

7  1 
5 
8 
2 

100 

1 

30 

129 

1 

10 
3 

8 
1 
2 

18 
2 

21 
4 

30 

26 
25 
19 
33 
17 

26 

10 

68 

2 

26 

12 

2 



1 

I 

....... 

..... . 

iH'y:^'.'-.  -.  - 

-.1:: 

2    - 



..... 

E^'l 

......  . 

2i. 
2  . 

..... 

IH- 

2 

2K- 

i 

2 

2H 

3 

3K-- 

3H- 

m 

1 i- 

1    2 

1 

, 1        1 

";;'...! 1    2 

12              1          - 

i. 

1 

1 

1  L 

1 

1 

=^! 

..... 
13 

1 

li 
"2 

7 
4 

13 
3 
2 

1 

4- : 

4K--- - 

4H 

i  ::::.:lii-.: 

3 
2 

2 

1 

-...--, 

1 

^H— - 

2          4  1 

i 

5 

5K  — 

6H 

1 

2 

1        3  . 

1 

1  . 
1  - 

30  1 

..-.-- j 

2j        3t 

1 
1 

8 

i  ' 

5H 

6-- — 

m-— 

12 

1 

1 
42          1  j 

! 1 

...... 

24 

6-/-- 

7- 

7H 

8 

12  1 

"  38  !      35          1 

' 1 

1        ll        5 

7 
1 

3 
2 
2 
1 
1 

6 

i 

3 
13 

13 

8 

8 

12 

9 

6 

7 

1 
1 

35   -..-. 





i 

8Ji--  — 

9 

i 

"i  ::::::  "i i 

"""T  v.'.'.'.. 

9H 

1 

'      ■      1 

1 

...... 

■ 

9Ji 

1  1           1        1?  i                  «» 

r^ 

1 

10 

10?  2 

1   ,       ^ 

--- 

i       4" 

11-- 

iiH- 

12..-- 

"VllV.^'      5 

1    4 

1    2 

1    2 

9 ; 2 

1        2  i        2 

5 

1       11 

1        3 

2 

!        3 

i 

!— r 

1 
2 

"3' 

-i        3 
1        2 

...... 

13-- - 

...... 

1 
1 

1 

1 

14 

15-- 

16-- 

!        3 

2          2 

1 
3 

17 

4 
2 
3 

2 

i 

18 

4    

^ 

1 

19- 

20- 

9        13 

...... 

- 

9 

13 
1 

4 

7 
2 

""9 

4 

1 

1 

1 

21- 

.-..-.         2 

^"__.i 

1 

..-.!        8 

6 
3 

1 

2 
6 

1 

22 

24 

28 

-    .*..• 

1 
1 
1 

........ 

30 

Total 

5 
758 

94 

10 

90 

IOC 

-  1  -  - 

►        76 

174 

22 

1  1 

26  1    104 

31 

21 

1 

1 
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Table  3. — Circular  Racker  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Diametw  in  inches 

Number 

Per  cent  product  still  in  demand 

1-10 

21-30 

50 

.75 

100 

Unlinown 

1 

1 
6 
4 
6 
14 

4 

2 

3 

13 

1 

54 
12 
22 
3 
24 

11 
26 

m 
1 

22 

7 

30 

36 

3 

23 

1 

21 

14 

13 

9 

3 

3 

.17 
4 
1 

1 
6 
4 
6 
14 

4 
2 
3 

zu 

3»4 

4 

4H 

4»i 

5 

5H 

6 

1 

12 

6-7 

1 

/      1 
4 
4 

1 
4 

2 
4 
6 
2 

7 

8 
15 

i  _  .  . --.-.-..--.-.-- 

1 

52 
6 

16 
2 

15 

9 
17 

1 
17 

74 

2 

1 

8>l:::::.:.:.:::::::::.:::.:::.: 

1 

S%i 

9 

5 

9H : 

9*4 

4 

1 

10 

lOH 

3 

11 

ul4 

20 

19 

3 

9 

2 

12 

1 

1 

12>4 

13 

14 

13J4 

1 

II 

14 

4 

I 

1 

15 
4 

7 
8 
8 
6 

lo 

2 

16 

1 

17 

18 

1 

19 

2 
2 

20 

21 

Unknown 

1 

Total 

420 

1 

1 

160 

13 

232 

13 

Table  4. — Circular  Racker  Machines  Classified  According  to  Per  Cent 

OF  N0RM.A.L  Working  Time  Used,  1929 


Diameter  in  inches 

Num- 
ber 

Per  cent  of  time  used 

Pur- 

chased 

0 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

91-100 

120 

since 
1929 

1 

1 
6 
4 
6 
14 

4 

2 
3 

13 

1 

54 
12 
22 
3 
24 

11 
26 

7 
22 

7 

1 

6 
4 

6 
13 

4 

2 
3 

ZH 

4 

. 

4H 

1 

4li 

5 

5U 

6 

2 

• 

11 

6-7 

1 

i .••..•••..•••...•-........-.. 

1 

1 

50 

2 

9 

10 

1 
7 

4 
10 

7H 

1 
1 
1 
2 

1 
1 
6 

1 
2 

1 
5 

8k 

2 
1 

1 

1 

SH -— 

9....:::.:...:.:...:.:.:.:.:.. 

2 

6 
5 

1 
2 

6 

6 

1 

9H 

9%t 

1 

4 

4 

1 

10 

lOH 

3 

14 

1 

1 

1 

11 

7 

[ 


111 


i 
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Table  4.— Circular  Racker  Machines  Classified  According  to  Per  Cent 
OP  Normal  Working  Time  Used,  1929 — Continued 


Num- 
ber 

Per  cent  of  time  used 

Pur- 
chased 

Diameter  in  inches 

0 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

91-100 

lao 

since 
1929 

UH 

12 

UH 

13 

30 
36 

3 
23 

1 

21 

14 

13 

9 

3 

3 

17 

4 

1 

.*.... 

...... 

...... 

6 
2 
2 
2 
1 

...... 

1 
2 
...... 

1 

1 
1 
3 

...... 

...... 

2 
1 

...... 

1 

1 
2 
2 

1 

22 
20 

1 
15 

9 
5 

4 
3 
1 

1 
4 

3 

"Y 

...... 

4 

2 
1 

1 

2 

1 

1 

2 
5 
1 

13H-    

14 

15 

16 - 

17 

...... 

2 

1 

IK 

1 

19 

20 

21 

Unknown 

1 

1 
2 

Total 

420 

6 

1 

83 

38 

16 

62 

147 

26 

23 

18 

Table  5. 


-Circular  Jersey  Machines  Classified  According  to  Per  Cent 
Product  Still  in  Demand 


Num- 
ber 

Per  cent  product  still  in  demand 

Diameter  in 
inches 

0 

1-10 

11-20 

21-30 

60 

60 

76 

86 

100 

150 

200 

Un- 
known 

x^ 

2 
1 

1 
1 
1 

2 
1 
4 

4 
1 

1 
6 
1 
2 
2 

3 

4 
11 
12 

1 

2 

1 
2 
4 
3 

15 
11 
57 
11 

6 
7 
8 

1 

3 
10 
20 

18 

1 
...... 

1 
1 

1 
...... 

1 

iH 

l\4 

1 

1 



'■TTt ...... --- 

11^ 

1 

*74 

2 

1 

1 
...... 

2 
4 



3 

1 
4 

1 
1 
1 

1 

31^ 

2 

07J- ........ 

■*7% 

4 

1 

A\A 

1 

*7l 

1 
3 

r 

ft 

1 

9 

2 
4 

fi 

7 

1 

8^ 

....... 

•  • >  *  -  » 

1 

"/•  --. — ......  — 

9 - 

12- 

13 

14 

15 

16 

...... 

...... 

1 
1 



...... 

1 
1 
6 

1 

1 
1 

...... 

2 
...... 

12 

7 

27 

5 

_., 

...... 

...... 

i 

2 
3 
2 

2 

17 

18 

1 

1Q 

1 

1 

1 
2 

1 

'""2 

20 

1 

2 

21              

4 

5 

22 

i 

23 

24-- 

26 

30 

35- 

...... 

""\2 

3 

8 

12 

Total 

240 

12 

1 

12          4 

9 

16 

8 

24 

2 

110 

15 

8 

20 

1 
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Table  6.— Circular  Jersey  Machines  Classified  According  to  Per  Cent 

OF  Normal  Working  Time  Used,  1929 


Diameter  in  inches 

Num- 
ber 

Per  cent  of  time  used 

0 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 ;  81-90 

91-100    120 

H 

2 

1 
1 
1 
1 

2 
1 
4 
4 

1 

1 
6 
1 
2 
2 

3 
4 

11 

12 

1 

2 
1 
2 
4 
3 

15 
11 
57 
11 

6 

7 
8 

1 

3 
10 
20   . 

18   . 

1 
1 
...... 

1 

1 

1 

...... 

1 

T% 

iji 

ig:::::::;:::;:::; 

3 

1 
...... 

...... 

...... 

...... 

1 
...... 

""2 

1 

I 

i 



1 

1 

1 

i 

1 

1 

] 

3H 

i...'"".'".'"."" 

4M ::: 

ft 

2 
...... 

2 
4 
...... 

4 

...... 

1 
1 

1 

1 
1 

1 

1 

..... 



0 

I 

1 

...... 

4 

1 

1 
...... 

3 
2 

1 
2 
5 
4 

2 
...... 

...... 

8 

0 ... 

8Ji 

I 

9 

12 ."* 

13 

14 

''                   ! 

16 

5 
...... 



...... 

1 1 
1 

0 

5 
6 

8 
2 

...... 

1 

17 

18 • 

1     1 

6         14 
3   

2    

2    

5 

""12 

J9 

20 

1 1 

1 
1 

...... 

f) 
12 

1 

1 
1 
2 
1 

...... 

1- 

1 

1 
...... 

...... 

1  . 

2  . 

21 

22-- V 

23.- 

24 

26 

1 

30-. "I"."!'!"'" 

i  . 

35 

2  ■-.         ' 
i              .          7,'  \ 
1.                    ii 

3    

( 

Total 

240 

22  ,       15 

4         54 

24 

11 

18          6  1 

18  ;      29  i      27           12 

Table  7.— Circular  Ribber  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Needles  per  inch 

Num- 
ber 

Per  cent  product  still  in  demand 

0 

1-10 

11-20 

21-30 

31-40 

50 

60 

65 

75 

100 

150 

Un- 
known 

2 

1 

6 

13 

164 

6 

130 

35 

146 

7 

111 
37 
70 
26 

2 
2 

I 
2 

1 

...... 

'"53" 

...... 

4 

17 

...... 

72 
6 

32 

1 
13 

"12' 

"'ih' 

20 

16 

6 

100 

2 

24 

3 

4 

4H 

4 

1 

5 

1 

26 

36 

17 

5Vi 

6 

9 
1 

1 

1 

10 
4 

1 
10 

14 

«4 

7 

4 

27 

1 

19 

5 

1 
2 

1 

42 
10 
17 
10 

...... 

3 

1 
3 

18 
1 

18 
8 
9 
9 

1 

3 

2 

8 

10 

-9 

4 

10 

1 



6 

1 

11 

12 

14 

16 

...... 

::::::i 

1 

Total 

768 

14 

27        83 

132 

18 

208          9 

12 

39 

188 

5 

23 

i 
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Table  8.— Circular  Ribber  Machines  Classified  According  to  Per  Cent 

OP  Normal  Working  Time  Used,  1929 


Num- 
ber 

Per  cent  of  time  used 

Pur- 
chased 

Needles  jier  inch 

0 

1 

"'e' 

39 
9 

.-:o 

11-20 

21-30 

31-40 

41-50 

61-60 

61-70 

71-80 

81-90 

91-100 

since 
1929 

1 

5 

13 

164 

6 

130 
35 

146 

111 
37 
70 

26 

2 
2 

1 
2 

2 

m 

3 

4 

4^ 

5... 

...... 

27 

28 

...... 

1 

5 
31 

""38' 
6 

...... 

9 
1 

11 
9 

1 

...... 

43 

20 

28 
13 

41 

13 

10 

5 

...... 

.  .. 

3 
2 

17 

...... 

4 

9 
3 
4 

12 
38 

4 

bH 

6 

6H 

'"27" 
1 

6 
4 

2 

•-■r 

y 
3 

31 
4 

19 
2 

1 
1 

39 

31 

5 

3 
2 
6 

1 

i 

4           _.._-,-------- 

5 
3 
6 

8 

9 

1 

2 

...... 

1 
2 

.   ...L 

10 

11- 

12 

14 

16 -- 

Total 

758 

94 

19 

90 

100 

76 

174 

22 

26 

104 

21 

1 

Table  9.— - 


Circular  Racker  Machines  Classified  According  to  Per  Cent 
Product  Still  in  Demand 


Number 

Per  cent  product  still  in  demand 

Needles  per  inch 

1-10 

21-30             50 

75 

100 

Unknown 

3 

4 

4H 

22 
22 

77 
92 
11 
99 

7 
36 

8 
11 
28 

7 

i 

3 

74' 

33 

19 

21 

3 

60 

--------•• 

5 

5H 

6 - 

6H 

8 

Q                                                     

i' 

ii' 

26' 

s" 

1 

4 

11 
2" 

76' 

7 
9 
8 
3 

25 
3 

13- 

10 

Total 

420 

1 

1              160 

13 

232 

13. 

Table  10.— Circular  Racker  Machines  Classified  According  to  Per  Cent 

Normal  Working  Time  Used,  1929 


Num- 
ber 

Per  cent  of  lime  used 

Needles  per  inch 

0 

21-30 

31-40 

41-50 

5l-«) 

61-70 

71-80 

91-100 

120 

Pur- 
chased 
since 
1920 

3 

22 
22 
77 
92 
11 
99 

7 
3S 

8 
11 

28 

....„ 

...... 

3 
"74* 

...... 

19 
12 

...... 

43 

""43' 

7 

24 

1 

7 

19 

4 

*H 

5       

"25' 

"13' 

23 

...... 

...... 

5 

18 

8 

5U                    - 

6 

••»——••• 

0 —  ..■ — .... 

6H 

7 

7H-- 

8 

9- 

1 
""3 

5 
...... 

6 

..-.-- 

...... 

4 

7 

3 

10- 

Total 

7 
420 

6 

1 

83 

38 

16 

62 

147 

26 

23 

18 
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Table  11.— Circular  Jersey  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Needles  per  inch 


1 

2 

2H 

8 

3H 

4 

5 

6 

7 

8 


Num- 
ber 


Per  cent  product  still  in  demand 


9 

10 ; 

11 

12 

13. 

\m 

14 

15 

16 

Total. 


1 
1 

4 
9 
1 

1 

15 

8 

2 

12 

16 
26 
45 

48 
2 

29 

6 
6 

8 


1-10 


10 


11-20 


21-30 


50 


240 


12 


12 


00 


75 


85 


100 


m 


6 

1 
10 


150       200 


24 


3 

4 

'ii' 
10 

14 
9 

37 
1 

10 
6 
5 


Un- 
known 


15 


110 


15 


19 


20 


Table  12. — 


Circular  Jersey  Machines  Classified  According 
Normal  Working  Time  Used,  1929 


to  Per  Cent 


Needles  per  inch 

Num- 
ber 

Per  cent  of  time  used 

0 

1-10 

11-20 

21-30 

31-40 

41-50 

1 

51-<jO 

61-70 

71-80 

81-90 

91-lOC 

120 

1 

2 

5«::;;::::::-"-- 
m :.: 

4 

5 1"" 

6 

1 
1 
4 
9 
1 

1 

15 

8 

2 

12 

16 
26 
45 
48 
2 

20 
6 
6 
8 

240 

1 
1 
1 
...... 

1 

12 

1 

1 

...... 

...... 

4 

...... 

...... 

...... 

Hk 

S  I:::;::;:::::::;;:: 

Jis  10 

r  '  11 

1 
2 

....-- 

...... 

...... 

16 

2 

...... 

.. 

~io' 

ij 

12..'.'".'.'.'.'.'.'.'."" 
13 " 

.-...- 

...... 

4 

6 

...... 

7 

n 

10 
2 

1 

...... 

8 

5 

...... 

...... 

23 

...... 

'""12 

13H 

14 

15. 

16 .'." 

Total 

-::: 

19 

'"T 

6 

22 

15          4 

54 

24/      11 

18 

6 

.s 

29 

27 

12 

f  .\ 


I 


4 
I 
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Table  13.-Circular  Ribber  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Num- 
ber 

Per  cent  product  still  in  demand 

Feeds 

0 

1-10    11-20 

21-30 

31-40 

50 

60 

65 

75 

100 

150 

Un- 
known 

8 
415 

2 
207 

2 

51 

53 

7 

8 

7 

1 
123 

...... 

6 

52 

1 

113 

1 
144 

- 

1 

2 - -- 

4 

6 

64 

is 

1 

3 

4 - 

5 

...... 

"19* 

...... 

15 

12 

4 

4 

2 

14 
2 

5 

6 

4 

1 

7 
26 

...... 

9 

4 

11 

...... 

24 
3 
6 
6 

3 

2 

8 

12 

14 

4  or  6 

10 

1 

Total 

758 

14         27 

1 

83 

132 

18 

2QR          9 

12 

39 

188 

5 

23 

Table  14.— Circular  Ribber  Machines  Classified  According  to  Per  Cent 

of  Normal  Working  Time  Used,  1929 


Total 
num- 
ber 

Per  cent  of  time  used 

Pur- 
chased 
since 
1929 

Feeds 

0       1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

8 

415 
2 

207 
2 

51 
53 

* 

6 
i 

1 
63 

1 
1 

6 
78 

1 

2 

50 

96 

15 

1 

45 

2 

1 

11 
1 

66 

1 
70 

10 

30 

5 

1 

3 

4 

...... 

"is      39' 

4 

2 

18 

i 

4 

5 

It 

16          4 

7 

19 

4 

...... 

9 
11 

4 

6 

1 
1 

9 
2 

1 

8 

2 

...... 

1 

12 

14 

4  or  6 

1 

6 

Total 

758 

94 

19        90       100 

76 

174 

22 

26 

104 

31 

21 

1 

Table  15— Circular  Racker  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Number 

Per  cent  product  still  in  demand 

Feeds 

1-10 

21-30 

50 

75 

100 

Un- 
known 

2 

3 

352 
10 

1 

i" 

104 
56 

13 

223 
9 

11 
2 

J                 1             00 

Total *» 

1 

1 

160 

13 

232                 13 

Table  16.-Circular  Racker  Machines  Classified  According  to  Per  Cent 

OF  Normal  Working  Time  Used,  1929 


X-.,m 

Per  cent  of  time  used 

Pur- 
chased 

Feeds                        b^j 

0 

21-30 

31-40 

41-50 

51-«) 

61-70 

71-80 

91-100 

120 

since 
1929 

1 

1:::::::::::.::::::::::;:::::: 

352 
10 

6 

...... 

45 

27 
11 

14 
.... 

62 

132 
8 
7 

25 

1 

23 

18 

4 

Total 

58 
420 

6 

1 

83 

38 

16 

62 

147 

26 

23 

18 
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Table  17. — Circular  Jersey  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


Num- 
ber 

Per  cent  product  still  in  demand 

Feeds 

0 

1-10 

11-20 

21-30 

50 

60 

75 

85 

100 

150 

200 

Un- 
known 

1 

8 
46 

7 
79 

1 
27 

44 
6 

12 
6 
4 

1 
3 

7 

3 
5 
...... 

3 
16 

"53" 
1 

1 

2 

9 

4 

9 

3 

4 

5 

...... 

...... 

...... 

...... 

6 

1 

2 

2 
5 

10 

4 

6 

"12 

8 

...... 

23 
...... 

5 
4 

1 
...... 

1 

4 



7 

10 

12 

16 

20 

...... 

Total 

240 

12 

12 

4 

9 

16 

8 

24 

2 

110 

15 

8 

20 

Table  18. — Circular  Jersey  Machines  Classified  According  to  Per  Cent 

OF  Normal  Working  Time  Used,  1929 


Feeds 

Num- 
ber 

Per  cent  of  time  used 

0 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

120 

1 

8 
46 

7 
79 

1 
27 

44 
6 

12 
6 
4 

3 
11 
7 
...... 

2 
8 
...... 

...... 

1 
22 
...... 

'16' 

2 
1 
...... 

2 

3 

4 

5 

..... 

...... 

...... 

""12" 

"23* 

- 

6 

4 

8 

11 
...... 

4 

4 

6 

2 

5 



9 

...... 

...... 

8 

10 

12 

6 

3 

14 
...... 

1 

1 
...... 

1 

T 

4 

1 

16 

...... 

20. 

1 

Total 

240 

22 

15 

4 

54 

24 

11 

18 

6 

18 

29 

27 

12 

Table  19. — Circular  Ribber  Machines  Classified  According  to  Per  Cent 

Product  Still  in  Demand 


*     Striper  changes 

Total 
num- 
ber 

Per  cent  product  still  in  demand 

0 

I-IO 

11-20 

21-30 

31-40 

50 

60 

65 

75 

100 

150 

Un- 
known 

0 

417 
171 
161 

7 
1 

1 

10 
1 

22 
5 

19 
34 
30 

28 
42 
62 

1 
17 

182 

21 

4 

9 

19 
19 

'""1* 

102 

32 

51 

3 

5 

20 

1 

2 

12 

2 

3 

3 

4 

1 

-•.•>•« 

4 ... .... 

1 

Total 

758 

14 

27 

83 

132 

18 

208 

9 

12 

39 

188 

5 

23 

-h 


t 
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Table  20.-Circular  Ribber  Machines  Cl^««\"«,^/S'''''''  ''''  ^^"^  ^'''''' 
^  OF  Normal  Working  Time  Used.  1929 


Num- 
ber 

Per  cent  of  time  used 

Pur- 
chased 
since 
1929 

striper  changes 

0 

38 
20 
36 

1-10 

12 

...... 

2 

1 
11-20 

39 

34 

16 

1 

1 

21-30 

26 
31 
43 

1 

I 
31-40   41-50 

51-60 

61-70 j 

71-80 

53 

7 

43 

81-90  91-100 

0 

1 

417 
171 
161 

7 
1 
1 

63  1     121 

12         39 

13 

19 
3 

12 
14 

22 
9 
...... 

12 
2 
4 

3 

i 

2 

3 

4 

7 

............ 

1    

1    

Total 

758 

94 

19 

90 

1 

100        76       174 

1 

22 

26  '    104 

1           ! 

31 

21 

1 

Table  21.-Circular  Racker  Machines  Classified  According  to  Per  Cent 
lABLt.  ^1.  Product  Still  in  Demand 


striper  changes 


Per  cent  product  still  in  demand 


Number 


0. 
1. 
2. 


245 
107 


50 

75        ' 

59 

90 
11 

13 

100 


Unknown 


8 

128 

96 


Total. 


420 


160 


13 


232 


13 


13 


Table  22.-Circular  Racker  Machines  Classified  According  to  Per  Cent 
lABLE^^.  ^^  Normal  Working  Time  Used,  1929 


striper  changes 


Num- 
ber 


Per  cent  of  time  used 


n                   

68 
245 

1                   

2 

107 

Total 

420 

0     '  21-30 

i 

1 


31-40141-60  51-60 


6 


6 


52 
31 


5    16 
33 


61-70  71-80  91-100 


120 


Pur- 
chased 
since 
1929 


132  I      25 

621        8  1 


23 


83        38 


16 


62  1    147  1      26        23 


8 
7 
3 

Is 


T.B..  23.-C.KC...K  ^-- M^-^.s  C--- A-0K0..0  ,o  P.k  C.k, 


I  Num- 
Stnper  changes        ^^ 


Per  cent  product  still  in  demand 


0 

1 

2 

3 

4 

9"""III""-— 


1-10 


11-20 


91 
18 
23 
100 
7 

3 
8 

1 

6 
1 

Total. 


240 


10 
'*2t 


21-30 


60 


60        76 


12        12 


9 


16 


8 


86 


100 


16 

...... 

8 

...... 

— 

24 

2 

30 
8 

*63" 
.... 

1 


160 


200 


Un- 
kncvn 


12 


110        16 
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Table  24. — Circular  Jersey  Machines  Classified  According  to  Per  Cent 

of  Normal  Working  Time  Used,  1929 


Striper  changes 

Num- 
ber 

Per  cent  of  time  used 

0 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

4 
1 
1 
8 
...... 



81-90 

91-100 

120 

0 

91 

13 

22 

100 

7 
6 

1 

14 

8 

10 
...... 

1 

3 
1 

14 

3 

9 

26 

...... 

22 

4 

4 

3 

11 

2 

1 

2 

8 
10 

3 

2 

...... 

14 

3 

24 
...... 

12 

...... 

4 

< .... ..._.._.._. 

9 

Total 

240 

22 

15 

4 

54 

24 

11 

18 

6 

18 

29 

27 

12 

Table  25. — Circular  Plain  and  Pattern- Wheel  Machines  of  Different 
Types,  Classified  According  to  Per  Csnt  Product  Still  in  Demand 


Product  still  in  demand 

Total 
number 

Plain 

Pattern  wheel 

Ribber 

Racker 

Jersey 

Ribber 

Racker 

Jersey 

O'per  cent 

26 
42 
87 
142 
18 

384 

17 

12 

78 

2 

540 
20 

8 
56 

14 
27 
83 
132 
18 

190 

9 

12 

29 

2 

12 

4 

9 

10 

llto  10  per  cent 

1 

11  to  20  per  cent 

21  to  30  per  cent 

1 

31  to  40  per  cent 

50  per  cent 

134 

15 

18 

26 

1 

B 

60  per  cent 

65  per  cent 

75  per  cent 

13 

8 

10 

16 

85  per  cent 

2 

100  per  cent 

186 
6 

175 

21 

2 

57 

80 
IS 

150  per  cent 

200  per  cent 

a 

Unknown 

20 

13 

20 

3 

Total 

1,430 

725 

337 

91 

33 

83 

149 

Table  26. — Circular  Plain  and  Pattern-Wheel  Machines  of  Different 
Types,  Classified  According  to  Per  Cent  of  Normal  Working  Time 
Used,  1929 


4 

15 


20 


Time  operated 

Total 
number 

Plain 

Pattern  wheel 

Ribber 

Racker 

Jersey 

Ribber 

Racker 

Jersey 

0  percent 

124 
35 
94 

165 

183 

224 
56 
94 

2S9 

60 
82 
35 
19 

94 

18 

89 

100 

74 

173 

7 

26 

93 

31 
19 

i" 

2 

12 
14 
4 
29 
12 

10 

4 

10 

1  to  10  per  cent 

1 

1 

1 

11  to  20  per  cent 

21  to  30  per  cent 

1 
83 

21 

13 

62 

108 

16" 

23 

8 

2ii 

311to  40  per  cent 

2 

1 
15 

ii" 

2" 

12 

41Ito  50  per  cent 

17 
3 

39' 

io" 

io" 

1 

18 

« 

• 

98 
S7 
12 

51  to  60  per  cent 

61  to  70  per  cent 

71Ito  SO  per  cent 

8i;to  90  per  cent 

9irto  100  per  cent 

120  per  cent 

Purchased  since  1929 

9* 

1 

Total- 

1,430 

725 

337 

91 

33 

83 

149 

{ 

1 

H 

1 
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TABLE  27.-PLXIX   AND  JaCQUARD  FlaT   MACHINES     Cl^^^^^^^^         ACCORDING  TO 

Per  Cent  Product  Still  in  uemand 


Product  still  in  demand 


Total 
number 


Plain 


11  to  20  per  cent.. 
21  to  30  percent.. 
41  to  50  jHjr  cent.. 
61  to  70  per  cent. . 
81  to  90  per  cent. . 
91  to  100  per  cent. 
Unknown 


Total. 


12 

22 

60 

1 

12 

220 

26 


Jacquard 


353 


12 

22 

60 

1 

12 

217 
26 

3 

350 

$ 

Table  28-Plun  and  Jacquard  Flat  Machines.  Clabsified  According  to 
lABLE  J».     ^^^^^^(.^^^  ^p  Normal  Working  Time  Used,  1929 


0  ix?r  font 

1  to  10  per  cent 
11  to  20  per  cent 
21  to  30  per  cent 
31  to  40  per  cent 
41  to  5'3  per  cent 

51  to  63  per  cent 

61  to  70  percent 

71  to  80  percent 

81  to  90  per  cent 

91  to  100  percent 

Unknown -- 


Total 


T.«Tv  9Q— Flat  Machines  With  Different  Types  of  Lock,  Cla88ifiei> 
Table  29.     Fl^^^^Machine^^^  ^^^^  ^^^^^^^  ^^^^^  ^^  ^^^^^ ^ 


Product  still  in  demand 


11  to  20  per  cent.. 
21  to  30  per  cent.. 
41  to  50  per  cent.. 
61  to  70  percent.. 
81  to  90  per  cent.. 
91  to  100  per  cent. 
Unknown 


Total 
number 


12 

22 

60 

1 

12 

220 

26 


Lock 


Total. 


353 


Single 

Double 

Triple 

5 

21 

50 
I 

7 
1 

1 

12 

171 
23 

48 
3 

t 

292 

00 

1. 

--i-;;^T.o^^rc\«Jr/Nrr^U^ 


Time  operated 


Oper  cent 

I  to  10i)er  cent... 

II  to  20  per  cent-. 
21  to  30  per  cent.. 
31  to  40  per  cent.. 
41  to  50  per  cent-. 

51  to  60  per  cent.. 
61  to  70  per  cent- - 
71  to  80  per  cent-. 
81  to  90  per  cent.. 
91  to  100  per  cent. 
Unknown 

Total 


Total 
number 


37 
10 
11 
19 
27 
34 

18 

18 

89 

5 

53 
32 


Single 


353 


8 
17 
26 
34 

8 
18 
68 

5 
43 
32 


Lock 
Double 


13 
1 
3 
2 
1 


Triple 


292 


10 
'26" 

"io 


60 
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Table  31.— Flat  Machines  of  Different  Types  of  Operation,  Classified 
According  to  Per  Cent  Product  Still  in  Demand 


Product  still  in  demand 


11  to  20  per  cent. 
21  to  30  per  cent. 
41  to  50  per  cent. 
61  to  70  per  cent. 
81  to  90  per  cent. 
91  to  100  per  cent 
Unknown 

Total 


Total 
number 


12 
22 
60 
1 
12 
220 
26 


Type  of  operation 


Full 
auto- 
matic 


Semi- 
auto- 
matic 


1 

12 
62 

7 


353 


82 


1 
22 
52 


126 
15 


216 


Power 


11 
1 


12 


Hand 


Un- 
known 


11 

"'8 


21 
2 


42 


Table  32.— Flat  Machines  of  Different  Types  of  Operation  Classified 
According  to  Per  Cent  of  Normal  Working  Time  Used,  1929 


Time  operated 


Operation 


0  per  cent 

1  to  10  per  cent- 
II  to  20  per  cent. 
21  to  30  per  cent. 
31  to  40  i)er  cent. 
41  to  50  i»er  cent. 

51  to  60  i>cr  tent- 
61  to  70  i)er  cent. 
71  to  80  per  cent. 
81  to  90  per  cent - 
91  to  100  per  wnt 
Unknown 

Total 


Total 
number 


37 
10 
11 
19 
27 
34 

18 
18 
89 
5 
53 
32 


353 


Full 
auto- 
matic 


5 

3 

1 

13 


12 

12 

4 

16 
16 


82 


Semi 
auto- 
matic 


21 
9 

ii 

26 
21 

8 

6 
72 

I 
32 

9 


216 


Power 


Hand 


Un- 
known 


12 


15 
1 
6 
5 


10 


42 


Table  33.— Flat  Machines  op  Varying  Widths,  Classified  According  to 

Per  Cent  Product  Still  in  Demand 


Width  in  inches 

Total 
num- 
ber 

Per  cent  product  still  in  demand 

11-20 

21-30 

41-50 

61-70 

81-90 

91-100 

Un- 
known 

8 

m ::::::::::  ■" 

9H 

22 

1 

8 

32 

10 

17 
1 

24 
1 

28 

1 
7 
2 
66 
1 

7 

1 
19 
10 

2 

1 

21 

. 

10 

14 lllllliillllllll]] 

16 

11 

2 

is' 

2* 

5" 

26 

10 

14 
1 
6 
1 

25 

4' 

2 

37 

8 
1 

17 

18 : 

19^ ::::::: 

20 :: 

21 

22 

23 

24 

i' 

8" 

i" 

12" 

1 

2 

1 

1 

25 -.-I.."-'."" 

3 

26 

1 
2 

1 

1 

i' 

4 

iV 

9 
1 

1 

27 

28 

30 

31 

1 

i 

« 


i 


w 
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Table  33.-Flat  Machines  of  Varying  Widths,  Classified  According  to 
Per  Cent  Product  Still  in  Demand— Contmuecl 


Width  in  inches 


32 

33 

34 

36 

36 

38 --- 

39 

40 

43 

43)i 

44 

60 

61 

66 

72-.- 

Unknown—. 


Total 
num- 
ber 


Total. 


24 

1 

2 

1 
20 

1 
2 
4 
1 
2 

13 
10 
1 
1 
3 
7 


Per  cent  product  still  in  demand 


11-20 


21-30 


41-50 


10 


61-70 


81-90 


353 


10 


12 


91-100 


Un- 
I  known 


22 


60 


12 

1 

.... 

11 


12 


220 


26 


Table  34. — 


Flat  Machines  op  Varying  Widths,  Classified  According 
Per  Cent  of  Normal  Working  Time  Used,  1929 


to 


Width  in  inches 


Per  cent  of  time  operated 


Total 
number 


8 

87a- --- — 

9y% 

10 

14 


16 

17 

18 

19^ 

20 


21 

22 

23 

24 

25 


26 

27 

28 

30 

31 


32 

33 

34 

35 

36 


38 

39 

40 

43 

43^ 

44 

60 

61 

66 

72 

Unknown. 


Total- 


22 

1 

8 
32 
10 

17 

1 

24 

1 
28 

1 
7 
2 

66 
1 

7 

1 

19 
10 

2 

24 
1 
2 
1 

20 

1 
2 
4 
1 
2 

13 
10 
1 
1 
3 
7 


1-10 


11-20 


21-30  I  31-40  41-50  51-60 


2 

'171 


11 


13 


61-70 ,  71-80 


12  ! 

...J 

1 1 


363 


37 


13 


20 
S 

12 

"6 
... 


81-90 


91-100 


Un- 
know] 


1 

1 

11 


11 


8 
1 
1 


10 


10 


11 


2 
1 

13 


19 


27 


I 
1 
1 

5 


14 
2 


1 
1 


84 


18 


18 


89 


53 


82 
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Table  35.— Flat  Machines  with  Varying  Needles  Per  Inch    Clarst^^^,. 
According  to  Per  Cent  Product  Still  in  Deman^  ^^^««^^^^ 


Needles  per  inch 


2H 

3 

4 

5 

5H 

6 

<•-. 

8 

9 

10 

12 

Unknown... 


Total 
number 


83 
5 
8 

78 
2 

62 

63 

48 
1 
5 
7 
1 


Per  cent  product  still  in  demand 


11-20 


Total 


353 


3 

"i" 
"e" 


21-30      41-50 


10 
'12' 


J 


12 


49 
5 
2 


61-70 


81-90      91-100 


12 


22 


60 


12 


23 

.... 

44 

2 

51 

47 
39 

1 

3 

5 


Un- 
known 


220 


1 
6 


15 
2 


■  1 

26 


Table  36. — Flat  Machines  with  Varying  NinrnTirc  !>,.«  t  ^ 

AccoBMKo  TO  P.B  C.NT  o.^Il^Tj^^^^ZoTr^^^'s^t^^'" 


Time  operated 

Total 
num- 
ber 

Needles  per  inch 

2H 

7 
1 
1 

10 
12 
20 

8 

4 

6 
17 

\m 

6 

4 
...... 

1 

1 

7 

8 

9 

10 
2 

"z 

12 

Un- 
known 

0  per  cent 

37 
10 
11 
19 
27 
34 

1ft 
18 
89 
6 
53 
32 

i 

4 
...... 

...... 

4 

3 
8 

...... 

13 

4 
3 

7 

""13" 

1 

48 

...... 

2 

1 

2 
...... 

I  to  10  per  cent... 

II  to  20  percent.. 
21  to  30  per  cent.. 
31  to  40  per  cent.. 
41  to  50  per  cent.. 

61  to  GO  per  cent.. 

...... 

1 
...... 

...... 

4  I 

4     

2  

n 

II         II 

61  to  70  per  cent.. 
71  to  80  per  cent.. 
81  to  90  per  cent.. 
91  to  100  per  cent. 
Unknown 

"""is" 

...... 

15 
0 
2 
6 
2 

2 

42 

""2 
1 

10 

3 

27 

13 

i 

Total 

353 

83 

5 

8 

78          2 

52 

63 

1 

5 

7 

1 

*  ^^"^kiu^r  A^c="o%rp^/6r  k^^^^^^^ 


Product  stiU  In  demand 

Total 
number 

Striper  changes 

0 

1 

2 

2  or  3 

3 

Unknown 

11  to  20  per  cent 

21  to  30  per  cent '/, 

41  to  50  TMr  rwnl;                   --•---.- 

12 
22 
00 

1 

12 

220 

16 

9 
11 
26 

90* 

12 

1 
11 
24 

ii 

6 

S 

61  to  70  per  cent  1.. 

81  to  90  per  cent '...'..'. 

91  to  100  per  cent 

Unknown 

Total 

..... 

48" 

6 

12" 

r 

32" 

2 

"9 
9 

353 

148 

83 

55 

12 

35 

ao 

1 1 
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-c"^3f.^/rc^oK^.f.^o"v^^^^^^^^^^ 


Time  operated 


Total 
number 


Striper  changes 


Oper  cent 

I  to  10  per  cent.. 

II  to  20  per  cent. 
21  to  30  per  cent. 
81  to  40  per  cent. 
41  to  50  per  cent. 


61  to  60  per  cent.. 
61  to  70  per  cent.. 
71  to  80  per  cent-. 
81  to  90  per  cent.. 
91  to  100  per  cent. 
Unknown 


37 
10 

11 
19 
27 
34 

18 

18 

89 

6 

53 
32 


Total. 


353 


23 

3 

6 

6 

14 

29 

11 

3 

26 


IS 
9 


12 
4 
1 

10 

12 

4. 

6 
2 
22 
1 
9 


2  or  3 


148 


83 


1 
14 


13 
22 


12 


Unknown 


56 


0 
4 

13 
1 


18 


12 


35 


20 


O 


^.l| 


Date  Due 


1 

<  ■ 

1 

1 

1 

9 

^^     DEC  0  llHHH 

NEH 


KJl^     Rij-»/\  .  <«^  ^7^r<"*-^*Orr\vxiftif>y 


'*-..«iii 
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